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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform plotting process 
at high speed regardless of the content of a form data. 
SOLUTION: When a print data is received (S401), 
instruction thereof is determined. If it is an instruction for 
generating a form data, a form data is generated as a 
raster data and stored while being encoded except the 
character data contained therein (S410). If it is a print 
instruction, a decision is made whether it is an overlay 
page (S412) and if the answer is YES, the encoded form 
data is decoded and written and then a data to be printed 
is developed thereon (S413) whereas the character in the 
form data is read out from a font cache and written before 
being outputted. Character in the form data may be 
rendered not to be deleted easily from the font chache. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A form storing means to encode and store the form data generated as bit map data 
which do not contain an alphabetic character, A form generation means to generate form data as 
bit map data, to encode, and to store in said form storing means. The font cache which stores the 
alphabetic data generated as bit map data, An alphabetic character generation means to generate 
alphabetic data as bit map data, and to store in said font cache, In case print data are overlaid 
with form data and printed, while decoding the stored form data which were encoded The 
alphabetic data contained in form data is an image output unit characterized by having an overlay 
means to draw using the bit map data stored in said font cache, and to output said print data in 
piles. 

[Claim 2] Said form generation means is an image output unit according to claim 1 characterized 
by generating raster data, encoding and storing based on the form data received with print data. 
[Claim 3] Said form generation means is an image output unit according to claim 1 characterized 
by generating raster data, encoding and storing based on the form data beforehand stored in 
nonvolatile memory. 

[Claim 4] Said form generation means is an image output unit according to claim 3 characterized 

by reading form data to a power up or idle time, and generating a form image at it 

[Claim 5] Said form generation means is an image output unit according to claim 3 characterized 

by generating a form image with the form generation instruction directed by the host. 

[Claim 6] Said form generation means is an image output unit according to claim 1 characterized 

by generating raster data, encoding and storing in the band unit which comes to divide 1 page. 

[Claim 7] Said form generation means is an image output unit according to claim 1 characterized 

by generating raster data per 1 page, encoding, and storing. 

[Claim 8] Said overlay output means is an image output unit according to claim 1 characterized by 
overlapping usual page data other than form data on form data. 

[Claim 9] Said alphabetic character generation means is an image output unit according to claim 1 
characterized by generating the alphabetic data containing the alphabetic data contained in form 
data as an image data, and storing in said font cache. 

[Claim 10] Said alphabetic character generation means is an image output unit according to claim 
1 characterized by deleting from the low alphabetic data of priority in deleting the data stored in 
the font cache, in case priority higher than the alphabetic data usually contained in page data is 
set up, it stores in a font cache and alphabetic data is developed to a bit map about the alphabetic 
data contained in form data. 

[Claim 11] The form generation process which generates the form data which do not contain ari 
alphabetic character as bit map data, encodes, and is stored in a form storing means. The 
alphabetic character generation process which generates alphabetic data as bit map data, and is 
stored in a font cache, in case it overlays print data with form data and they are printed, while 
decoding the stored form data which were encoded The alphabetic data contained in form data is 
an image output method characterized by having the overlay process which draws using the bit 
map data stored in said font cache, and outputs said print data in piles. 
[Claim 12] Said form generation process is an image output method according to claim 11 
characterized by generating raster data, encoding and storing based on the form data received 
with print data. 



[Claim 13] Said form generation process is an image output method according to claim 12 
characterized by generating raster data, encoding and storing based on the form data beforehand 
stored in nonvolatile memory. 

[Claim 14] Said form generation process is an image output method according to claim 13 
characterized by reading focm data to a power up or idle time, and generating a form image at it. 
[Claim 15] Said form generation process is an image output method according to claim 13 
characterized by generating a form image with the form generation instruction directed by the 
host. 

[Claim 16] Said form generation process is an image output method according to claim 11 
characterized by generating raster data, encoding and storing in the band unit which comes to 
divide 1 page. 

[Claim 17] Said form generation process is an image output method according to claim 11 

characterized by generating raster data per 1 page, encoding, and storing. 

[Claim 18] Said overlay output process is an image output method according to claim 11 

characterized by overlapping usual page data other than form data on form data. 

[Claim 19] Said alphabetic character generation process is an image output method according to 

claim 11 characterized by deleting from the low alphabetic data of priority in deleting the data 

stored in the font cache, in case priority higher than the alphabetic data usually contained in page 

data is set up, it stores in a font cache and alphabetic data is developed to a bit map about the 

alphabetic data contained in form data. 

[Claim 20] A form generation means to generate the form data which do not contain an alphabetic 
character as raster data, to encode, and to store in a form storing means, An alphabetic character 
generation means to generate alphabetic data as bit map data, and to store in a font cache, in 
case it overlays print data with form data and they are printed, while decoding the stored form 
data which were encoded The alphabetic data contained in form data draws using the bit map data 
stored in said font cache. Computer-readable memory characterized by storing the program 
operated as a computer as equipment which has an overlay means to output said print data in 
piles. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to printers, such as the image output unit and 
approach in which an overlay output of page data and form data is for example usually possible, 
especially a laser beam printer. 
[0002] 

[Description of the Prior Art] Atypical data divisions in which the contents differ from the fixed 
form form sections (a title, closing line, etc.) which print the same contents over two or more 
pages for every page like a document or a fixed form document in printing on general business (a 
figure, identifier, etc.) usually, page data — calling — form overlay printing piled up and printed is 
used in many cases. 

[0003] Then, in the conventional page printer which analyzes a Page Description Language and 
generates a raster image, it registered with the storage region of a printer by making into event 
drive macro instruction the fixed form form section created in said Page Description Language 
format, and it is carrying out automatic activation of said macro by events, such as delivery 
actuation, and form overlay printing was realized. The time of assignment of this macro (1st 
activation), and after the analysis of the usual page data for 1 page is completed, whenever it 
receives a delivery instruction (2nd henceforth), the contents of registration are read, and said 
event drive macro is usually analyzed like page data by the Page Description Language analysis 
means, and is changed into the pseudo code (it is hereafter called a drawing object) for generating 
the raster image for 1 page. 

[0004] Moreover, it may be constituted so that said form data (macro data) may be beforehand 
transmitted to a printer from a host computer and it is not necessary to transmit form data by 
registering to nonvolatile memory, such as a flash memory, each time in advance of printing 
activation. In this case, only the instruction which directs the form data in a flash memory as an 
event drive macro will be sent at the time of printing activation. 
[0005] 

[The technical problem which invention will solve and to carry out] However, there was a trouble 
that it explained below, in the above-mentioned conventional example. 

[0006] That is, since form data were registered in a Page Description Language format when said 
event drive macro has realized form overlay printing, in the case of complicated form data, the 
analysis of the form data itself and generation of a drawing object had taken time amount. Namely, 
the more only processing speed equivalent to the case where the output of the 1st page usually 
outputs the contents same as data, without using overlay was obtained and the contents of form 
became complicated, the more the processing time of the form section was increasing. 
[0007] Moreover, in case the print data which are using the same form by two or more pages are 
outputted, in order to analyze the same macro (command group) for every page each time and to 
generate the same drawing object, in spite of having been the page of the same contents, there 
was a trouble that the printing speed after the 2nd page did not improve. That is, since ** page 
generation was carried out, sharing of a drawing object was not able to do the same drawing object 
in two or more pages. Therefore, memory required for two or more pages drawing processing 
increased, and we were anxious also about the performance fall of the waiting for delivery 



occurring. When output specification of the overlay is carried out, the error of drawing insufficient 
memory etc. also becomes easy to generate the complicated form which contains many graphic 
forms and image images especially, and solution of the above-mentioned technical problem was 
important 

[0008] As one of the solutions of the above-mentioned problem, form data are rasterized 
beforehand, it holds in the printer as an image data (form image), and it is possible to usually pile 
up with page data and to draw. However, in order to hold the image for 1 page, a lot of memory is 
needed, and it is not practical (it is A4, 600dpi, and monochrome and about 8MB of memory is the 
need). 

[0009] Then, although it was possible to agreement-ize a form image (compression), since the 
compressibility of the pattern containing an alphabetic character generally was not good, the pack 
BITTSU compression (an image is agreement-ized paying attention to the continuity of a byte 
order) which can be adapted for compression of a form image had the problem that the 
compressibility of a form image will fall, when many alphabetic data was contained in form data. 
[0010] Even if it was made in view of the above-mentioned trouble of this invention and the 
contents of form become complicated, the processing time of the form section is not increased, 
and if it is the form of the same contents, the printing speed after the 2nd page can be raised, and 
memory required for the drawing processing which is two or more pages is not increased, and it 
aims at offering the ****** output unit and approach of not reducing performance, such as waiting 
for delivery. 
[0011] 

[Means for Solving the Problem] This invention for solving the above-mentioned trouble is 
equipped with the following configurations. Namely, a form storing means to encode and store the 
form data generated as bit map data which do not contain an alphabetic character, A form 
generation means to generate form data as bit map data, to encode, and to store in said form 
storing means. The font cache which stores the alphabetic data generated as bit map data, An 
alphabetic character generation means to generate alphabetic data as bit map data, and to store in 
said font cache. In case print data are overlaid with form data and printed, while decoding the 
stored form data which were encoded The alphabetic data contained in form data is an image 
output unit equipped with an overlay means to draw using the bit map data stored in said font 
cache, and to output said print data in piles. 

[0012] Or the form generation process which generates the form data which do not contain an 
alphabetic character as bit map data, encodes, and is stored in a form storing means, The 
alphabetic character generation process which generates alphabetic data as bit map data, and is 
stored in a font cache, in case it overlays print data with form data and they are printed, while 
decoding the stored form data which were encoded The alphabetic data contained in form data is 
an image output method equipped with the overlay process which draws using the bit map data 
stored in said font cache, and outputs said print data in piles. 

[0013] Or a form generation means to generate the form data which do not contain an alphabetic 
character as raster data, to encode, and to store in a form storing means. An alphabetic character 
generation means to generate alphabetic data as bit map data, and to store in a font cache, in 
case it overlays print data with form data and they are printed, while decoding the stored form 
data which were encoded The alphabetic data contained in form data is the computer-readable 
memory which stored the program operated as a computer as equipment which has an overlay 
means to draw using the bit map data stored in said font cache, and to output said print data in 
piles. 
[0014] 

[Embodiment of the Invention] Before explaining the configuration of this operation gestalt, the 
configuration of a suitable image processing system to apply this invention is explained referring to 
drawing 1 . Drawing 1 is the sectional view showing the configuration of the image processing 
system which can apply this invention, for example, shows the case of a laser beam printer 
(henceforth, LBP). In addition, the image processing system which can apply this invention is not 
restricted to LBP, and it cannot be overemphasized that you may be printer equipment of other 
print methods. 

[0015] in this drawing , the LBP body 100 create a character pattern , a graphic form pattern , etc. 



which correspond according to those information , and form an image in the record paper which be 
a record medium while it input and memorize the text and graphic forms ( character code etc. ) 
information which be supply in the form of a Page Description Language , fixed form format data 
( form data ) or other macro instruction , etc. from the host computer ( 200 of drawing 2 ) connect 
outside . As for the control panel 1 12, a switch, an LED drop, etc. for actuation are allotted. The 
printer control unit 101 analyzes the text supplied from control and the host computer of the 
LBP100 whole. Text is changed into the corresponding video signal of a character pattern, and this 
control unit 101 mainly outputs it to a laser driver 102. Moreover, this LBP can also perform 
registration of registration of a character pattern, form data, etc. from the non-illustrated source 
of data, is similarly changed into a video signal according to printing data, and is outputted to a 
laser driver 102. A laser driver 102 is a circuit for driving semiconductor laser 103, and carries out 
the on-off change of the laser beam 104 discharged from semiconductor laser 103 according to 
the inputted video signal. Laser 104 is shaken at a longitudinal direction by the rotating polygon 
105, and scans the electrostatic drum 106 top. Thereby, the electrostatic latent image of a 
character pattern is formed on the electrostatic drum 106. After this latent image is developed by 
the development unit 107 of electrostatic drum 106 perimeter, it is transmitted to the recording 
paper. - uses a cut sheet for this recording paper, and the cut sheet recording paper is contained 
by the form cassette 108 with which LBP100 was equipped, is incorporated in equipment with the 
feed roller 109 and the conveyance rollers 110 and 111. and is supplied to the electrostatic drum 
106. 

[0016] With reference to an attached drawing, the gestalt of operation of the 1st of this invention 
is explained below to [the gestalt of the 1st operation]. 

[0017] Drawing 2 is a block diagram explaining the basic configuration (internal configuration of the 
control unit 101 of the image processing system of drawing 1 ) of the image output unit in which 
the gestalt of operation of the 1st of this invention is shown, for example, shows the case of a 
laser beam printer. 

[0018] Moreover, as long as the function of this invention is performed, even if it is the device of a 
simple substance, you may be the system by which processing is performed through networks, 
such as LAN. 

[0019] In this drawing, it connects with the external host computer 200 through the predetermined 
interface 208, and the body 100 of a printer is constituted so that predetermined printing 
processing may be performed according to the print data sent from a host computer 200. These 
print data received from the host computer 200 are temporarily stored in a receive buffer 207 as 
received data. 

[0020] In addition, the form data described in the Page Description Language format are stored in 
the hard disk of a host computer 200, and each form data are matched with the information on the 
identifiable form ID etc., and are managed by the meaning. Moreover, said form data are sent out 
as a form registration instruction (event drive macro) at the time of form overlay printing. 
[0021] A printer CPU 201 controls in generalization access with the various devices connected to 
the system bus 206 based on the control program 203 memorized by ROM202 which is a read- 
only memory. Analyze the print data stored in the receive buffer 207, and the drawing object for at 
least 1 page is generated (drawing object generation section 203a). Then, the raster image for one 
band divided into 1 page or two or more bands based on said drawing object is generated (drawing 
object drawing section 203c). The video signal by ON/OFF of the bit of said raster image is 
outputted to the printing section 210 (printer engine) through printing section I/F and 209 
(cypripedium is carried out). Performing the printing section 210 based on the video signal received 
from CPU201, it prints an image on the recording paper 21 1. Here, the font scaler which generates 
the font pattern corresponding to alphabetic data (a typeface, size, character code) is also 
contained in drawing object generation section 203a. 

[0022] In addition, when preparing a part for at least 2 bands which divided the page in the shape 
of a band, without preparing the memory which stores a raster image by 1 page (henceforth, band 
raster), it is constituted so that generation and cypripedium actuation of said raster image may be 
performed to coincidence. That is, the drawing object belonging to the band raster of another side 
is drawn, carrying out the cypripedium of one band raster [ finishing / drawing ] (the above- 
mentioned drawing procedure is hereafter called drawing by banding). 



[0023] Moreover, the control program 203 consists of programs for realizing the following functions 
in addition to the above-mentioned configuration. 

[0024] Namely, when the print data in a receive buffer 207 are form registration instructions The 
overlay registration / read-out section 203b which registers said form data described by the Page 
Description Language into RAM205 (after-mentioned), and reads said form data at the time of 
form overlay run command reception, Drawing object drawing section 203c to which the form 
raster which does not contain an alphabetic character based on the read form data is generated, 
and alphabetic data generates a font pattern, 203d of form memory management sections which 
memorize and hold said form raster in RAM205, 203g of font cache Management Department which 
reuses a registered font pattern, without using a font scaler when said font pattern is registered to 
the font cache storing section and the output of the same alphabetic data is required, 203f of form 
compression / expanding sections decrypted before agreement-izing before memorizing said form 
raster, usually piling up with a page and drawing. It consists of form raster drawing section 203e 
which usually piles up a form raster [ finishing / said decryption ] with page data, and draws to 
page memory 205c. 

[0025] In addition, the form raster corresponding to the demanded form data investigates whether 
it is finishing [ storage in 205d of form raster storing sections ], and 203d of said form memory 
management sections is equipped with the cache function to use a memorized form raster when it 
is already storage ending (however, in order to use a font cache [ finishing / generation ] about 
the alphabetic data in form data, read-out of form data is performed from overlay storing section 
203a). Moreover, this ROM202 is used also as memory which stores the font data which consists 
of a dot font used for an alphabetic character output, and a scalable font (font ROM 204). 
[0026] RAM205 is RAM which functions as the main memory of CPU201, work-piece memory, etc., 
and it is constituted so that memory space can be extended with the option RAM connected to 
the extension port which is not illustrated. Drawing object storing section 205a (the font cache 
registration memory which carries out the cache of the character pattern developed based on the 
scalable data in said font memory 204 is included) in which RAM205 stores said drawing object. 
Work-piece memory 205e temporarily used by control program 203a, Page memory 205c which 
stores the raster image (or raster image for 1 page) equivalent to two regions of the band field 
which divided 1 page in the shape of a band, It is used for printing environmental data storage 
memory besides 205d of form raster storing sections for agreement-izing the form image which 
analyzed form data storage section 205b which stores the form data described by the Page 
Description Language, and said form data, and was obtained, and holding it etc. (un-illustrating). In 
addition, LBP100 has received supply of power from the power supply section which does not 
illustrate. Moreover, although it explained that form data were stored in RAM205 above, you may 
store in nonvolatile memory, such as a flash memory, beforehand. 

[0027] In addition, although it explained that the equipment which constitutes this invention was 
supplied as a program stored in ROM, after being supplied by media, such as not only this but a 
floppy disk, and a hard disk, and being loaded to RAM etc. before activation, it may be constituted 
so that it may perform. 

The procedure of the overlay output in a <overlay output-processing procedure>, then the image 
output unit by the above-mentioned configuration is explained below using the flow chart of 
drawing 3 and drawing 4 . 

[0028] When <outline of form data registration> drawing 3 (A) receives form data from a host 
computer 200, it is the flow chart which showed the outline of the instruction procedure for 
generating and registering a form raster. 

[0029] First, in step S301, if a form registration instruction is received, form data will be registered 
to form data storage section 205b in a printer. Here, a form registration instruction means a series 
of instruction groups which consist of live data of an overlay registration initiation instruction - 
form - an overlay registration termination instruction. Then, according to a form lath evening 
generation instruction, the form data registered at step S301 are read (step S302), and the 
drawing object which analyzes form data and contains the corresponding font pattern for 1 page is 
generated (step S303), In addition, the generated font pattern is usually registered to the font 
cache like the alphabetic data of a page. 

[0030] Then, drawing objects other than a font object are drawn to a band raster, and a form 



raster is generated (step S304). If generation of a form raster is completed, after agreement-izing 
said form raster at step S305, a form raster is registered with the information on the form ID for 
identifying form etc., and form raster registration processing is ended. 

[0031] <Outline of form overlay activation> drawing 3 (B) is the flow chart which showed the 
outline of the procedure at the time of receiving a form overlay run command. In addition, 
reception and processing of registration of the form data shown in drawing 3 (A) and form overlay 
activation of drawing 3 (B) may be done continuously (with the same print job), and it does not 
matter even if it performs only registration of form data previously. 

[0032] In this drawing, it investigates first whether the form raster corresponding to the form ID 
specified by the form overlay run command is registered in step S310 (203d of form raster 
Management Department). When already registered, the directions which draw this form raster are 
told to form raster drawing section 203e (step S312), only a part for the alphabetic character data 
division of form data is analyzed to coincidence, and a font object is generated (step S313). Since 
a font object hits to the font cache registered at step S303 of drawing 3 (A) at this time, it is not 
carried out by the scaling processing by the scaler. 

[0033] On the other hand, when judged [ having not registered a desired form raster at step S310, 
and ], at step S311, all form data are read and a drawing object is generated. What is necessary is 
just to perform the generation of a drawing object itself like the time of form raster registration. 
[0034] After processing of form data is completed as mentioned above, the usual page data of the 
atypical section are analyzed and a drawing object is generated like step S311 etc. (S314). 
[0035] After usually processing page data with the form data for 1 page, band RASUTAHE drawing 
of the form part is carried out (step S315). That is, the font object contained in an agreement-ized 
form raster and form when a form raster is registered is drawn, and on the other hand, when 
having not registered, the drawing object group (a font object is included) equivalent to a form part 
is drawn to a band raster. Finally, the drawing object of a page is usually drawn similarly (step 
S316). and the executive operation of a form overlay is ended. 

[0036] Now, although the flow chart shown in drawing 3 shows independently the procedure which 
shows registration of form, and the procedure which shows activation of a form overlay in order to 
make it intelligible, the instruction received from a host computer will be analyzed in fact, and 
these processings will be advanced according to a command. The procedure included to the 
command analysis is with the flow chart shown in drawing 4 . 

[0037] <Generation processing of page object> drawing 4 is the flow chart which showed the 
generation procedure of a page object including generation and registration of a form raster, and 
activation of a form overlay. 

[0038] In this drawing, a control program 203 memorizes first the print data sent from a host 
computer 200 at step 401 to a receive buffer 207. Processing is ended, when it investigates 
whether print data exist (step S402) and does not exist in a receive buffer 207. On the other hand, 
when print data exist, print data are analyzed less than [ step S403 ] continuing. First, at step 
S403, the print data under processing investigate whether it is a delivery instruction, and when it is 
judged that it is not a delivery instruction, the analysis of print data is continued less than [ step 
S404 ] continuing. In addition, in step S403, although it explained that it investigated whether it is a 
delivery instruction (form feed command) since it was easy, in fact, it is an alphabetic character 
printing impaction efficiency instruction etc.. and, in the printing data which can become the factor 
which causes delivery actuation which crosses the page lower limit under printing, progresses to 
henceforth [ step S408 ] similarly. 

[0039] step S404 — said print data — an overlay registration initiation instruction — or it 
investigates whether it is [ overlay ] under registration, and when it comes out so and is, in order 
to write form data in form data storage section 205b (step S406) and to read the continuing print 
data from a receive buffer 207. it returns to step S401. until it receives an overlay registration 
termination instruction (step S405). In addition, in order to judge whether it is [ form data ] under 
registration in step S404. the flag reset by 0 is prepared for the power up etc., when said flag is 
set to 1 and said flag is set at the time of overlay registration initiation instruction reception, it 
judges that it is [ form data ] under registration, and said flag is reset at the time of overlay 
registration termination instruction reception (S405). Or the size of the form data which should be 
registered as a parameter of an overlay registration initiation instruction is received as a counter. 



and you may constitute so that form data may be registered, until said counter is set to 0. In 
addition, as the overlay storing section, nonvolatile memory, such as a flash memory, is prepared, 
and when it constitutes so that form data may be beforehand registered before print-data 
reception, each step of step S404 and step S406 may not be performed. 
[0040] When it is judged in step S404 that it is not [ form data ] under registration When these 
print data are judged to investigate whether it is a form overlay run command, and to be a form 
overlay run command in continuing step S407 After setting to drawing object storing section 205a 
the information (after-mentioned) which shows that the form data which should be laid on top of 
the usual page under processing exist. It investigates whether the form raster corresponding to 
form data is registered in 205d of form raster storing sections (step S408). When having not 
registered, said form data are read from overlay storing section 205a at step S409, and drawing 
object generation section 203a generates the drawing object corresponding to each print data in 
form data (alphabetic data is included) (step S409). 

[0041] In addition, although the analysis of the data usually printed by the page and the same 
processing as generation of a drawing object are sufficient as generation of the drawing object in 
step S409 (it mentions later at step S41 1), the drawing object of a page shall usually be stored in 
another field (for example, work-piece memory 205d) for drawing objects other than a font pattern, 
and a font pattern is registered into a font cache field. In addition, the alphabetic data registered 
into the font cache is usually used also at the time of processing of page data, and is hit into a 
cache. Moreover, in step S409, the management information for discriminating this form from 
generation of a drawing object to coincidence is also united, and it memorizes-like at the time of 
work-piece MEMORIHE. The form ID (specified by the host) it is decided for every form that will 
be a meaning, a paper size, the printing direction of a form, data generation resolution, etc. are 
contained in said management information here. 

[0042] In continuing step S410, after drawing drawing objects other than a font and generating a 
form raster (drawing object drawing section 203c), a form image is agreement-ized (203f of raster 
agreement-ized sections), and said agreement-ized finishing form image is further stored in 205d 
of form raster storing sections (203d of form memory management sections). That is, after drawing 
temporarily said each drawing object corresponding to form data (except for a font pattern) 
generated in S409 to up to page memory 205c, it stores in 205d of form raster storing sections, 
and the drawing object finally generated in work-piece memory is cleared, what is generated and 
stored after the form raster generated at this time has divided 1 page into two or more bands in 
the gestalt of this operation — carrying out — in addition — and division height is constituted so 
that it may become the minimum height which page memory (band raster) 205c can take. Thus, 
even when band raster 205c can take the three-stage of 256 dot / 512 dot / 1024-dot height by 
loading memory with constituting, since a form raster is generated and stored in 256-dot height, it 
can use the same form raster under different conditions. In addition, what is necessary is just to 
perform the procedure which draws a drawing object to a form raster completely like the 
procedure which usually carries out lath reservoir MORIHE drawing of the drawing object of a page 
at the time of cypripedium. 

[0043] On the other hand, when print data are judged not to be a form overlay run command at 
step S407, it analyzes as print data which usually draw to a page, and a drawing object is 
generated (step S411). Namely, when print data are alphabetic character printing instructions The 
font information corresponding to the text specified with print data is read from a font ROM 204. 
Generate a corresponding dot pattern (p drawing object), and printing positional information, width 
of face, height, drawing logic, etc. with information required in case it draws to a page raster Said 
dot pattern is stored in drawing object storing section 205a (when it is the graphic data and image 
datas other than an alphabetic character, the pseudo code corresponding to each printing 
instruction is generated similarly). On the other hand, when it is judged in step S408 that the form 
raster corresponding to form data is registered in the form raster storing section, in order to 
analyze the continuing print data, it returns to step S401. 

[0044] In step S403, when print data are delivery instructions (or instruction equivalent to a 
delivery instruction) The overlay data existence information carried out drawing object storing 
section 205a HESETTO is investigated at step S407 (step S412). When the form data which should 
be carried out a form overlay exist After form raster drawing section 203e reads and decrypts the 



agreement-ized form raster [ finishing / generation ] for one band from 203d of form raster storing 
sections at said steps S407-S410, it draws to band raster 205c (step S413). The font (it generated 
at step S409) object contained in form at continuing step S414 is read from the drawing object 
storing section by one band, and band RASUTAHE drawing is carried out at the time of order. 
Finally the object of a page is usually drawn to a band raster, and the drawing processing for one 
band is ended (step S415). In order to process all band repeats (step S416) and the print data of 
the page which will continue if all band termination is carried out, the above-mentioned steps 
S412-S415 are returned to step S401, until drawing for 1. page is completed. 
[0045] In addition, although the drawing step (step S415) of a page object was usually divided with 
the drawing step (step S414) of the font object in form and being explained here, if a series of 
drawing information is read one by one so that it may mention later by explanation of drawing 5 , it 
is constituted so that each processing of steps S414 and S415 may be performed automatically. 
[0046] Drawing 5 is the block diagram ( drawing 5 (b), 5 (c)) showing the outline of the memory 
fnap ( drawing 5 (a)) in which 1 page in drawing object storing section 205a of a page is usually 
shown and configuration in the gestalt of this operation. Setting to drawing 5 (a), a header unit 501 
stores the various information on each page, and consists of existence information 502 grades of 
the information which shows the condition of the pages in the page number counted from a power 
up, printing resolution, a paper size, the number of band rasters, the total capacity of the drawing 
object belonging to this page, and drawn/cypripedium etc., and the overlay data which should draw. 
As for the band table 503, the drawing information 504 corresponding to each drawing object which 
only the number of said band rasters should be prepared and should be printed in each band is 
linked ( drawing 5 (b)). Each drawing information and a drawing object are generated and secured 
at the drawing information storing section 504 and the drawing object storage section 505, 
respectively. 

[0047] Drawing 5 (c) is the schematic diagram showing the configuration of one drawing 
information, and it is constituted so that the following information may be included as information 
for drawing a drawing object. Namely, the class of drawing object, the printing location in a band 
(bit offset value from an upper left edge). The drawing height of a drawing object, drawing logic 
with a band raster, the start address of a corresponding drawing object, The amount of offset 
which skips this drawing object when a drawing object is drawn from the band middle (the number 
of Rhine), The start address (the link last is taken as NULL) of the continuing drawing information 
etc. is contained (each information should have only the number of bits which can express an 
assignment form in assignment resolution at least). Here, in this invention, although the class of 
the above-mentioned drawing object shall consist of a binary bit map, a multiple-value image, a 
rectangle, graphic data encoded by the run length format, a compression font pattern, and Rhine, if 
expressed as an intermediate form which can generate the bit image for carrying out printer en 
JINHE sending out, it will not specify especially the format of a drawing object itself. 
[0048] In step S41 5 of drawing 4 , for every band, the processing which usually draws the drawing 
object of a page and the font object contained in form reads the drawing information linked from 
the above-mentioned band table one by one, and draws a drawing object according to the printing 
positional information within each drawing information etc. Since it is usually generated ahead of a 
page object, drawing information is also linked previously and the font object in form is previously 
drawn as a result. Moreover, in step S410 of drawing 4 , when generating a form raster, it becomes 
generable [ which is considering as the completely same configuration as the above, and used the 
same drawing object drawing section 203c ]. [ generable ] [ it ] However, the drawing information 
corresponding to each font pattern is not linking, and a font pattern is not drawn in a form raster 
by the font pattern generate time in form data. 

[0049] Drawing 6 is a memory block diagram which is managed by 203d of form memory 
management sections and in which showing the outline of the memory configuration of 205d of 
form raster storing sections. Setting to this drawing, the managed table 601 for every form 
consists of information required in order to draw and identify each form. The storage region for the 
managed table 601 may be beforehand secured in a fixed area, and it may be constituted so that it 
may be secured dynamically, as possible. In the managed table 601, the start address of the form 
ID for identifying each form (it manages by the same number as a host computer), printing 
resolution, a division band total, the sense of a form, a bandwidth, and the form raster band table 



602 is contained. The form raster band table 602 is a table which was divided in step S410 of 
drawins 4 and which stores the information on a band-like form raster unit and only the number 
according to the number of bands in the managed table 601 is secured, and it contains the start 
address of each form raster, and the height of each band. In addition, as long as height other than 
the band of the lowest edge is fixed, said constant value and the lowest edge band height may be 
held in the form managed table 601. Moreover, the sense and bandwidth of resolution and a form 
are set among the information stored in the managed table 601 based on print data or panel 
default value, and Form ID is directed as a parameter of an overlay registration instruction by the 
printer driver on a host etc. 

[0050] Drawing 7 is the flow chart which showed the procedure of investigating whether the form 
raster corresponding to the form data with which 203d of form memory management sections was 
demanded being registered in the form raster storing section. That is, it is the procedure which 
showed the detail of step S408 of drawing 4 . First, in step S701 of this drawing, it investigates 
whether it is in agreement with each of the form information which read the 1st form raster 
information and was specified by the form overlay run command from the form managed table 601 
in 205d of form raster storing sections (steps S702-S706). That is, if not the same, in order to 
compare Form ID (step S702), to compare the following form information if the same, and to read 
the following form raster information, it progresses to step S708. Like the following the paper-size 
case by which the form conveyance direction of printing resolution (step 5703), and a lengthwise 
direction/longitudinal direction is supported The sense of a form (step S704), In the case of a 
color printer, (step S706) is investigated for whether it is ******** without color mode (step 
S705) and page expansion / contraction assignment, respectively. When all the conditions are in 
agreement, a form number is memorized as form raster existence information at step S707, and it 
is judged that the form raster corresponding to an assignment form overlay is registered. 
[0051] A form raster is judged [ having not registered and ] when retrieval of return and all form 
rasters is completed to step S701 on the other hand, if it investigates whether retrieval of all form 
rasters was completed and has not ended at step S708, when one information of steps S702-S706 
is not in agreement (step S709). 

<Generation of form raster from ROM data> drawing 8 is a flow chart which shows a form image 
generation procedure in case the form data of a Page Description Language format are storing 
ending in the non-volatile device (this device is hereafter explained as a flash ROM) of a flash 
ROM, a hard disk, etc. which can be written in. That is, when form data are offered by the flash 
ROM, a form raster is generated and held not only by the procedure of drawing 4 R> 4 but by the 
procedure of drawing 8 . 

[0052] Before performing at the idle time which has not received the print data which should be 
processed before receiving print data or usually receiving the print data of a page immediately 
after supplying a power source to an image output unit, processing of this flow chart may be 
constituted so that a form raster generation instruction may be received and executed from a host 
computer. 

[0053] In this drawing, it investigates first whether it is equipped with the flash ROM at step S801, 
and when not mounted, processing is ended. On the other hand, when mounted, the printing 
conditions (printing resolution, the form conveyance direction, color mode, etc.) set up with the 
panel menu etc. at step S802 are read, and henceforth [ continuing step S803 ], a form raster is 
generated from the form data memorized by the flash ROM, and it registers to the form raster 
storing section. First, it investigates whether the form data in a flash ROM are already registered 
into the form raster storing section (step S803), if it has not registered, form data will be read 
(step S804), the drawing object for 1 page containing a font pattern is generated (step S805), and 
each font pattern is registered to a font cache means. 

[0054] When it investigates whether print data were received and print data exist in a receive 
buffer at continuing step S806, the drawing object [ finishing / generation ] corresponding to form 
data is deleted (step S814), and after releasing the work-piece memory which was being used as 
activity memory, form image generation processing is ended. Here, if it is in the middle of storing of 
a form image, the form image stored to the middle will also be released. In addition, with the gestalt 
of this operation, only in step S806, although existence of received data was checked, the step 
[ not only this but ] order which the processing time cuts in many, and the thing which do not use 



form by checking print data periodically and carrying out like this with a timer etc. and for which 
printing processing of data is usually barred are lost comparatively. 

[0055] After drawing the form image for one band to a band buffer at continuing step S807 using 
said drawing objects other than a font object, said form image is agreement-ized at step S808. [n 
continuing step S809, when it investigates whether memory space required for registration is in 
the form image storing section and **** memory space runs short, processing is ended, after 
performing an error message at step S810. On the other hand, if registration is possible, an 
agreement-ized finishing form image is stored (step S811). The drawing object which became 
unnecessary [ other than a font cache ] at step S813 at the last is deleted repeatedly (step S812) 
until it all ends processing of the above-mentioned steps S806-S811 by 1 page, and processing of 
1 form is ended. In addition, with the gestalt of this operation, although deed processing was 
interrupted for the error message at the time of out of memory, the priority of each form may be 
specified by panel setup etc., or it may constitute so that operating frequency may be memorized 
with form data, and it may delete from a form image storing field in the low order of priority, or 
order with low operating frequency, and processing of this form image storing may be continued. 
[0056] With the above procedure, the form data which were registered by form data registration 
and which were described by the Page Description Language or the form data which is beforehand 
offered by ROM and which was described by the Page Description Language is changed into the 
drawing object by middle data with a form data generation instruction, and the raster data of the 
form are generated further, it encodes, and it is memorized. If it becomes clear that overlay is 
during delivery of the page which has received the delivery instruction at the page, the encoded 
form raster data which are memorized will be decoded, it will develop in band memory, and usual 
page objects other than form will be developed and printed on it. 

[0057] Moreover, since it is held in the format developed by bit map data together with form data 
in a font cache about the alphabetic data which constitutes the form, about form data, the cache 
is carried out also including the alphabetic character contained in it and it becomes possible to 
reuse. 

[0058] By doing in this way, since the once registered form data are memorized as encoded raster 
data, it is not necessary to develop from a Page Description Language, and they can be quickly 
developed in band memory. 

[0059] In addition, what is necessary is to only exclude the expansion processing to the raster 
data, to encode as it is and just to store it, when form data are transmitted not by the Page 
Description Language but by the image data. 

[0060] With the gestalt of [gestalt of the 2nd operation] the 1st operation, since it registered with 
the font cache means fair [ the alphabetic data contained in form data, and the alphabetic data 
usually used on a page ], the font cache used within form may have been deleted by insufficient 
memory etc. 

[0061] Therefore, it constitutes so that it may be hard to be deleted compared with the alphabetic 
data with which the font cache currently used within form data by setting up more highly 
[ priority ] than the alphabetic data usually contained in a page to the font pattern generated and 
registered from the alphabetic data contained in the form data among the font patterns registered 
into the font cache means with the gestalt of this operation is usually used only within the page. 
[0062] Drawing 9 is a block diagram explaining the basic configuration of the image output unit in 
which the gestalt of operation of the 2nd of this invention is shown, gives the same number about 
the same configuration as the gestalt of the 1st operation, and omits explanation. In this drawing, 
in case priority setup / judgment section 901 registers 203g HEFONTO pattern of font cache 
Management Department, it sets up priority, and it manages from which font pattern it deletes at 
the time of font pattern deletion. The configuration of those other than this is the same as that of 
drawing 2 . 

<Structure of font cache where priority was attached> drawing 10 R> 0 is the schematic diagram 
showing the configuration of the font cache stored in the font cache storing section in the gestalt 
of this operation. 

[0063] In the gestalt of this operation, by using a character code as a search key. each font 
pattern 1006 follows indexes 1002 and 1003. and can search them now from the font information 
management table 501 (henceforth, managed table). Here, the character code given from the 



outside is 1 byte or 2 bytes, and an index has two steps of depth, the object (1002) for the high- 
order bytes of a character code, and the object (1003) for lower bytes. When registering a font 
pattern to a font cache, the pointer to the low order index or font cache stereo following the 
location corresponding to each of the high-order byte/lower byte of a character code is written in 
(initial value in an index is set to NULL). On the other hand, at the time of font cache retrieval, 
first, it investigates whether the pointer of the index for lower bytes is set to the location of the 
index corresponding to the high-order byte of said character code, and when set, a low order index 
is searched with the lower byte of a character code, and the pointer to the stereo of a font cache 
is obtained similarly. In addition, the index for high-order bytes is constituted only from the 
member of code =0x00 by the coding scheme of a single cutting tool system. 
[0064] In this drawing, the following information is stored in the managed table 1001 for every font 
as information for identifying each font Namely, a typeface name, the graphic set in which 
allotment of a character code and a real pattern is shown. The flag which shows whether they are 
a character size and a scalable font, the stroke wait which shows the size of the line of an 
alphabetic character (un-illustrating), Others [ flag / (un-illustrating) / the flag (un-illustrating) 
which shows a fixed pitch or a proportional pitch, and / which shows columnar writing/lateral 
writing ], The pointer to the high order index 1002 for searching a font pattern etc. is stored, and 
the font number is assigned for every managed table (in drawing 10 , they are No. 1 and No. 2). In 
this drawing, the case where the double cutting tool system font is assigned and the font pattern 
corresponding to character code =0x2422 and 0x3021 is linked is shown in the font number =1 No. 
managed table. 

[0065] The font cache 1004 consists of the header information section 1005 and a font pattern 
1006. In addition to information required for drawing of the dot width of face w of a font pattern, 
dot height h, the start address of angle of rotation and a font pattern and the offset value from the 
base line, pitch information, etc., the font information used as the retrieval judging key of font 
caches, such as expansion and qualification information of the existence of board qualification, is 
set to the header information section 1005. Moreover, when the character pattern is compressed 
and stored, in addition to the above-mentioned information, it also has the agreement-ized flag 
which shows that it is compressed. 

[0066] In the font cache which furthermore starts this invention, by having priority flag 1005a 
which shows whether this font cache was used in the fixed form form department, if it is during 
form data analysis, namely, if it is alphabetic data contained in form data, priority flag 1005a will be 
set 1 at font cache creation time, otherwise, 0 will be set (if it is the font cache usually created 
during page analysis). Moreover, when the font pattern which searches and asks for a font cache 
is found (it hit into the cache), it is during form data analysis, and when priority flag 1005a is set to 
0, this priority flag is reset to 2. In addition, when priority flag 1005a is set to 2, it is shown that it 
is the font cache usually used from both pages in form. 

[0067] On the other hand, when it hits to a font cache, it is usually during page data analysis, and 
also when the priority flag is set to 1, this priority flag is reset to 2, and it is shown that it is said 
font cache usually similarly used from both pages in form. 

[0068] In addition, although drawing 10 explained the font pattern 1006 as a character pattern 
generated in RAM205, when it has a font pattern beforehand in a font ROM 204 like a dot font, a 
font pattern may not exist in RAM205. In this case, as for the start address of said font pattern in 
the header information section 1005, the address of the font pattern head in a font ROM 204 will 
be set 

[0069] In the font cache of a configuration of having explained above, the font cache which the 
font cache usually used only on the page is deleted by the 1st, and is continuously used only 
within form because a priority flag deletes in order of 0->1->2, and the font cache usually used for 
the last on both pages in form will be deleted at the times of font cache deletion, such as at the 
time of out of memory etc. When the font cache used in the fixed form form section becomes is 
hard to be deleted and it uses form especially by two or more pages with such a procedure, it 
becomes possible to raise the hit ratio of a font cache. 

[0070] Drawing 1 1 is a flow chart which shows the expansion procedure of the font mentioned 
above, the memory space for developing a font — ** — in not being enough, it sets (step S111- 
YES) and a deletion threshold as 0 (step S1 12). Next, only the amount from which required 



memory space can secure the font cache which has the priority below the deletion threshold or all 
any, or little way is deleted (step S113). If it judges whether required memory was securable by 
that cause (step S1 14) and can secure, a font will be developed using the memory (step S1 15). 
Moreover, it judges (step S1 16), it will still be said that memory space is insufficient whether if 
memory is not enough, a current deletion threshold is 2, even if it will delete all font caches, if it is 
2, and this considers it as an error. Moreover, if a deletion threshold is 0 or 1, one current deletion 
threshold will be raised and the font cache of the following priority will be deleted. 
[0071] Thus, when becoming that it is hard to be deleted and using form especially by two or more 
pages, the font cache used in the form section has the hit ratio of a font cache raised, and can 
raise the effectiveness of printing processing. 

[0072] In addition, in order to show that priority 1 or the font cache of 2 is included for every class 
of font, the flag which indicates that the alphabetic character of a high priority is contained in the 
scalable flag column etc. may be formed. In this case, when a priority flag is set to 1 or 2, the flag 
which shows that the alphabetic character of this high priority (priority 1 or 2) is contained in 
coincidence is also set. Moreover, in deleting a font cache, first, for every class of font, whether 
the alphabetic character of a high priority is contained in the font judges, and if not contained, it 
deletes from the font. If it turns out that it is contained, other fonts will be investigated and the 
same processing will be repeated. 

[0073] In addition, it does not matter even if it sets up the priority which deletes a font cache also 
using information, such as existence of qualification, font pattern size, and the 2nd level / level 1 
kanji characters / the 1st level non-kanji character of JIS, in addition to the above-mentioned 
priority. 
[0074] 

[Other operation gestalten] In addition, even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, a 
printer, etc.), it may be applied to the equipments (for example, a copying machine, facsimile 
apparatus, etc.) which consist of one device. 

[0075] Moreover, the purpose of this invention supplies the storage which recorded the program 
code of the software which realizes the function of the operation gestalt mentioned above to a 
system or equipment, and is attained also by carrying out read-out activation of the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the 
storage. 

[0076] In this case, the function of the operation gestalt which the program code itself read from 
the storage mentioned above will be realized, and the storage which memorized that program code 
will constitute this invention. 

[0077] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, ROM, 
etc. can be used, for example. 

[0078] Moreover, by performing the program code which the computer read, a part or all of 
processing that OS (operating system) which the function of the operation gestalt mentioned 
above is not only realized, but is working on a computer based on directions of the program code 
is actual is performed, and also when the function of the operation gestalt mentioned above by the 
processing is realized, it is contained. 

[0079] Furthermore, after the program code read from the storage is written in the memory with 
which the functional expansion unit connected to the functional add-in board inserted in the 
computer or the computer is equipped, a part or all of processing that CPU with which the 
functional add-in board and functional expansion unit are equipped is actual performs, and also 
when the function of the operation gestalt mentioned above by the processing is realized, it is 
contained based on directions of the program code. 
[0080] 

[Effect of the Invention] As explained above, according to this invention, it holds as image data 
which encoded the form data for 1 page, and it becomes possible not to be concerned with the 
contents of form data, but to end drawing processing at a high speed by decrypting said form 
image corresponding to the time of form overlay run command reception, especially — the form 
data of the same contents — receiving — usually — a page — a ** page — ** — in the printing 



instruction which is two or more pages [ like ], the time amount which generation of the form data 
after the 2nd page takes can be suppressed small. 

[0081] Since it constituted so that the form image which does not contain alphabetic data 
especially might be agreement-ized. while raising the rate of agreement-izing of an agreement-ized 
means (compressibility) and raising the utilization ratio of memory, the processing time which 
agreement-izing and compound-ization take can be shortened. 

[0082] Moreover, since it becomes unnecessary to have the same drawing object for each 
individual for every page, it becomes possible to stop low the fall of processing speed, such as 
waiting for delivery, and the memory which drawing takes. 

[0083] Moreover, when form data are memorized by the non-volatile device, the page [ 1st ] first 
print can also be outputted for the form image corresponding to form data to a high speed by 
generation and agreement-izing using the idle time which has not received the data which should 
be printed from a power up or a host 

[0084] moreover, it become applicable simply by hold about said form image in the unit which 
divided 1 page in the shape of a band to agreement[ generation / ]-izing and the image output unit 
which pretreatment and processing of a skip become unnecessary about said form image in the 
case of a decryption with the sequential decryption and having constitute so that it might begin to 
have read and might draw to a band buffer at the time of form overlay assignment, and usually 
draw page data by the banding approach. 

[0085] Furthermore, by carrying out priority to the font pattern contained in form data among the 
font patterns registered into the font cache that it sets up highly and is hard to be deleted rather 
than the alphabetic data contained in usual pages other than form, it becomes easy to hit the font 
cache included in form data, and the processing speed in two or more pages form printing can be 
improved. 
[0086] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to printers, such as the image output unit and 
approach in which an overlay output of page data and form data is for example usually possible, 
especially a laser beam printer. 
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PRIOR ART 



[Description of the Prior Art] Atypical data divisions in which the contents differ fronn the fixed 
form form sections (a title, closing line, etc.) which print the same contents over two or more 
pages for every page like a document or a fixed form document in printing on general business (a 
figure, identifier, etc.) usually, page data — calling — form overlay printing piled up and printed is 
used in many cases. 

[0003] Then, in the conventional page printer which analyzes a Page Description Language and 
generates a raster image, it registered with the storage region of a printer by making into event 
drive macro instruction the fixed form form section created in said Page Description Language 
format, and it is carrying out automatic activation of said macro by events, such as delivery 
actuation, and form overlay printing was realized. The time of assignment of this macro (1st 
activation), and after the analysis of the usual page data for 1 page is completed, whenever it 
receives a delivery instruction (2nd henceforth), the contents of registration are read, and said 
event drive macro is usually analyzed like page data by the Page Description Language analysis 
means, and is changed into the pseudo code (it is hereafter called a drawing object) for generating 
the raster image for 1 page. 

[0004] Moreover, it may be constituted so that said form data (macro data) may be beforehand 
transmitted to a printer from a host computer and it is not necessary to transmit form data by 
registering to nonvolatile memory, such as a flash memory, each time in advance of printing 
activation. In this case, only the instruction which directs the form data in a flash memory as an 
event drive macro will be sent at the time of printing activation. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, it holds as image data 
which encoded the form data for 1 page, and it becomes possible not to be concerned with the 
contents of form data, but to end drawing processing at a high speed by decrypting said form 
image corresponding to the time of form overlay run command reception, especially — the form 
data of the same contents — receiving — usually — a page — a ** page — ** — in the printing 
instruction which is two or more pages [ like ], the time amount which generation of the form data 
after the 2nd page takes can be suppressed small. 

[0081] Since it constituted so that the form image which does not contain alphabetic data 
especially might be agreement-ized, while raising the rate of agreement-izing of an agreement-ized 
means (compressibility) and raising the utilization ratio of memory, the processing time which 
agreement-izing and compound-ization take can be shortened. 

[0082] Moreover, since it becomes unnecessary to have the same drawing object for each 
individual for every page, it becomes possible to stop low the fall of processing speed, such as 
waiting for delivery, and the memory which drawing takes. 

[0083] Moreover, when form data are memorized by the non-volatile device, the page [ 1st ] first 
print can also be outputted for the form image corresponding to form data to a high speed by 
generation and agreement-izing using the idle time which has not received the data which should 
be printed from a power up or a host 

[0084] moreover, it become applicable simply by hold about said form image in the unit which 
divided 1 page in the shape of a band to agreement[ generation / ]-i2ing and the image output unit 
which pretreatment and processing of a skip become unnecessary about said form image in the 
case of a decryption with the sequential decryption and having constitute so that it might begin to 
have read and might draw to a band buffer at the time of form overlay assignment, and usually 
draw page data by the banding approach. 

[0085] Furthermore, by carrying out priority to the font pattern contained in form data among the 
font patterns registered into the font cache that it sets up highly and is hard to be deleted rather 
than the alphabetic data contained in usual pages other than form, it becomes easy to hit the font 
cache included in form data, and the processing speed in two or more pages form printing can be 
improved. 
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TECHNICAL PROBLEM 



[The technical problem which invention will solve and to carry out] However, there was a trouble 
that it explained below, in the above-mentioned conventional example. 

[0006] That is. since form data were registered in a Page Description Language format when said 
event drive macro has realized form overlay printing, in the case of complicated form data, the 
analysis of the form data itself and generation of a drawing object had taken time amount. Namely, 
the more only processing speed equivalent to the case where the output of the 1st page usually 
outputs the contents same as data, without using overlay was obtained and the contents of form 
became complicated, the more the processing time of the form section was increasing. 
[0007] Moreover, in case the print data which are using the same form by two or more pages are 
outputted, in order to analyze the same macro (command group) for every page each time and to 
generate the same drawing object, in spite of having been the page of the same contents, there 
was a trouble that the printing speed after the 2nd page did not improve. That is, since ** page 
generation was carried out, sharing of a drawing object was not able to do the same drawing object 
in two or more pages. Therefore, memory required for two or more pages drawing processing 
increased, and we were anxious also about the performance fall of the waiting for delivery 
occurring. When output specification of the overlay is carried out, the error of drawing insufficient 
memory etc. also becomes easy to generate the complicated form which contains many graphic 
forms and image images especially, and solution of the above-mentioned technical problem was 
important 

[0008] As one of the solutions of the above-mentioned problem, form data are rasterized 
beforehand, it holds in the printer as an image data (form image), and it is possible to usually pile 
up with page data and to draw. However, in order to hold the image for 1 page, a lot of memory is 
needed, and it is not practical (it is A4, 600dpi, and monochrome and about 8MB of memory is the 
need). 

[0009] Then, although it was possible to agreement-ize a form image (compression), since the 
compressibility of the pattern containing an alphabetic character generally was not good, the pack 
BITTSU compression (an image is agreement-ized paying attention to the continuity of a byte 
order) which can be adapted for compression of a form image had the problem that the 
compressibility of a form image will fall, when many alphabetic data was contained in form data. 
[0010] Even if it was made in view of the above-mentioned trouble of this invention and the 
contents of form become complicated, the processing time of the form section is not increased, 
and if it is the form of the same contents, the printing speed after the 2nd page can be raised, and 
memory required for the drawing processing which is two or more pages is not increased, and it 
aims at offering the ****** output unit and approach of not reducing performance, such as waiting 
for delivery. 
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MEANS 



[Means for Solving the Problem] This invention for solving the above-mentioned trouble is 
equipped with the following configurations. Namely, a form storing means to encode and store the 
form data generated as bit map data which do not contain an alphabetic character, A form 
generation means to generate form data as bit map data, to encode, and to store in said form 
storing means, The font cache which stores the alphabetic data generated as bit map data, An 
alphabetic character generation means to generate alphabetic data as bit map data, and to store in 
said font cache. In case print data are overlaid with form data and printed, while decoding the 
stored form data which were encoded The alphabetic data contained in form data is an image 
output unit equipped with an overlay means to draw using the bit map data stored in said font 
cache, and to output said print data in piles. 

[0012] Or the form generation process which generates the form data which do not contain an 
alphabetic character as bit map data, encodes, and is stored in a form storing means. The 
alphabetic character generation process which generates alphabetic data as bit map data, and is 
stored in a font cache, in case it overlays print data with form data and they are printed, while 
decoding the stored form data which were encoded The alphabetic data contained in form data is 
an image output method equipped with the overlay process which draws using the bit map data 
stored in said font cache, and outputs said print data in piles. 

[0013] Or a form generation means to generate the form data which do not contain an alphabetic 
character as raster data, to encode, and to store in a form storing means. An alphabetic character 
generation means to generate alphabetic data as bit map data, and to store in a font cache, in 
case it overlays print data with form data and they are printed, while decoding the stored form 
data which were encoded The alphabetic data contained in form data is the computer-readable 
memory which stored the program operated as a computer as equipment which has an overlay 
means to draw using the bit map data stored in said font cache, and to output said print data in 
piles. 
[0014] 

[Embodiment of the Invention] Before explaining the configuration of this operation gestalt, the 
configuration of a suitable image processing system to apply this invention is explained referring to 
drawing 1 . Drawing 1 is the sectional view showing the configuration of the image processing 
system which can apply this invention, for example, shows the case of a laser beam printer 
(henceforth, LBP). In addition, the image processing system which can apply this invention is not 
restricted to LBP, and it cannot be overemphasized that you may be printer equipment of other 
print methods. 

[0015] in this drawing , the LBP body 100 create a character pattern , a graphic form pattern , etc. 
which correspond according to those information , and form an image in the record paper which be 
a record medium while it input and memorize the text and graphic forms ( character code etc. ) 
information which be supply in the form of a Page Description Language , fixed form format data 
( form data ) or other macro instruction , etc. from the host computer ( 200 of drawing 2 ) connect 
outside . As for the control panel 1 12, a switch, an LED drop, etc. for actuation are allotted. The 
printer control unit 101 analyzes the text supplied from control and the host computer of the 
LBP100 whole. Text is changed into the corresponding video signal of a character pattern, and this 
control unit 101 mainly outputs it to a laser driver 102. Moreover, this LBP can also perform 



registration of registration of a character pattern, form data, etc. from the non-illustrated source 
of data, is similarly changed into a video signal according to printing data, and is outputted to a 
laser driver 102. A laser driver 102 is a circuit for driving semiconductor laser 103, and carries out 
the on-off change of the laser beam 104 discharged from semiconductor laser 103 according to 
the inputted video signal. Laser 104 is shaken at a longitudinal direction by the rotating polygon 
105, and scans the electrostatic drum 106 top. Thereby, the electrostatic latent image of a 
character pattern is formed on the electrostatic drum 106. After this latent image is developed by 
the development unit 107 of electrostatic drum 106 perimeter, it is transmitted to the recording 
paper. - uses a cut sheet for this recording paper, and the cut sheet recording paper is contained 
by the form cassette 108 with which LBP100 was equipped, is incorporated in equipment with the 
feed roller 109 and the conveyance rollers 110 and 111, and is supplied to the electrostatic drum 
106. 

[0016] With reference to an attached drawing, the gestalt of operation of the 1st of this invention 
is explained below to [the gestalt of the 1st operation]. 

[0017] Drawing 2 is a block diagram explaining the basic configuration (internal configuration of the 
control unit 101 of the image processing system of drawing 1 ) of the image output unit in which 
the gestalt of operation of the 1st of this invention is shown, for example, shows the case of a 
laser beam printer. 

[0018] Moreover, as long as the function of this invention is performed, even if it is the device of a 
simple substance, you may be the system by which processing is performed through networks, 
such as LAN. 

[0019] In this drawing, it connects with the external host computer 200 through the predetermined 
interface 208, and the body 100 of a printer is constituted so that predetermined printing 
processing may be performed according to the print data sent from a host computer 200. These 
print data received from the host computer 200 are temporarily stored in a receive buffer 207 as 
received data. 

[0020] In addition, the form data described in the Page Description Language format are stored in 
the hard disk of a host computer 200, and each form data are matched with the information on the 
identifiable form ID etc., and are managed by the meaning. Moreover, said form data are sent out 
as a form registration instruction (event drive macro) at the time of form overlay printing. 
[0021] A printer CPU 201 controls in generalization access with the various devices connected to 
the system bus 206 based on the control program 203 memorized by ROM202 which is a read- 
only memory. Analyze the print data stored in the receive buffer 207, and the drawing object for at 
least 1 page is generated (drawing object generation section 203a). Then, the raster image for one 
band divided into 1 page or two or more bands based on said drawing object is generated (drawing 
object drawing section 203c). The video signal by ON/OFF of the bit of said raster image is 
outputted to the printing section 210 (printer engine) through printing section I/F and 209 
(cypripedium is carried out). Performing the printing section 210 based on the video signal received 
from CPU201, it prints an image on the recording paper 21 1. Here, the font scaler which generates 
the font pattern corresponding to alphabetic data (a typeface, size, character code) is also 
contained in drawing object generation section 203a. 

[0022] In addition, when preparing a part for at least 2 bands which divided the page in the shape 
of a band, without preparing the memory which stores a raster image by 1 page (henceforth, band 
raster), it is constituted so that generation and cypripedium actuation of said raster image may be 
performed to coincidence. That is, the drawing object belonging to the band raster of another side 
is drawn, carrying out the cypripedium of one band raster [ finishing / drawing ] (the above- 
mentioned drawing procedure is hereafter called drawing by banding). 

[0023] Moreover, the control program 203 consists of programs for realizing the following functions 
in addition to the above-mentioned configuration. 

[0024] Namely, when the print data in a receive buffer 207 are form registration instructions The 
overlay registration / read-out section 203b which registers said form data described by the Page 
Description Language into RAM205 (after-mentioned), and reads said form data at the time of 
form overlay run command reception. Drawing object drawing section 203c to which the form 
raster which does not contain an alphabetic character based on the read form data is generated, 
and alphabetic data generates a font pattern, 203d of form memory management sections which 



memorize and hold said form raster in RAM205, 203g of font cache Management Department which 
reuses a registered font pattern, without using a font scaler when said font pattern is registered to 
the font cache storing section and the output of the same alphabetic data is required, 203f of form 
compression / expanding sections decrypted before agreement-izing before memorizing said form 
raster, usually piling up with a page and drawing, [t consists of form raster drawing section 203e 
which usually piles up a form raster [ finishing / said decryption ] with page data, and draws to 
page memory 205c. 

[0025] In addition, the form raster corresponding to the demanded form data investigates whether 
it is finishing [ storage in 205d of form raster storing sections ], and 203d of said form memory 
management sections is equipped with the cache function to use a memorized form raster when it 
is already storage ending (however, in order to use a font cache [ finishing / generation ] about 
the alphabetic data in form data, read-out of form data is performed from overlay storing section 
203a). Moreover, this ROM202 is used also as memory which stores the font data which consists 
of a dot font used for an alphabetic character output, and a scalable font (font ROM 204). 
[0026] RAM205 is RAM which functions as the main memory of CPU201. work-piece memory, etc., 
and it is constituted so that memory space can be extended with the option RAM connected to 
the extension port which is not illustrated. Drawing object storing section 205a (the font cache 
registration memory which carries out the cache of the character pattern developed based on the 
scalable data in said font memory 204 is included) in which RAM205 stores said drawing object, 
Work-piece memory 205e temporarily used by control program 203a. Page memory 205c which 
stores the raster image (or raster image for 1 page) equivalent to two regions of the band field 
which divided 1 page in the shape of a band, It is used for printing environmental data storage 
memory besides 205d of form raster storing sections for agreement-izing the form image which 
analyzed form data storage section 205b which stores the form data described by the Page 
Description Language, and said form data, and was obtained, and holding it etc. (un-illustrating). In 
addition, LBP100 has received supply of power from the power supply section which does not 
illustrate. Moreover, although it explained that form data were stored in RAM205 above, you may 
store in nonvolatile memory, such as a flash memory, beforehand. 

[0027] In addition, although it explained that the equipment which constitutes this invention was 
supplied as a program stored in ROM, after being supplied by media, such as not only this but a 
floppy disk, and a hard disk, and being loaded to RAM etc. before activation, it may be constituted 
so that it may perform. 

The procedure of the overlay output in a <overlay output-processing procedure>, then the image 
output unit by the above-mentioned configuration is explained below using the flow chart of 
drawing 3 and drawing 4 . 

[0028] When <outline of form data registration> drawing 3 (A) receives form data from a host 
computer 200, it is the flow chart which showed the outline of the instruction procedure for 
generating and registering a form raster. 

[0029] First, in step S301. if a form registration instruction is received, form data will be registered 
to form data storage section 205b in a printer. Here, a form registration instruction means a series 
of instruction groups which consist of live data of an overlay registration initiation instruction - 
form - an overlay registration termination instruction. Then, according to a form lath evening 
generation instruction, the form data registered at step S301 are read (step S302), and the 
drawing object which analyzes form data and contains the corresponding font pattern for 1 page is 
generated (step S303). In addition, the generated font pattern is usually registered to the font 
cache like the alphabetic data of a page. 

[0030] Then, drawing objects other than a font object are drawn to a band raster, and a form 
raster is generated (step S304). If generation of a form raster is completed, after agreement-izing 
said form raster at step S305, a form raster is registered with the information on the form ID for 
identifying form etc., and form raster registration processing is ended. 

[0031] <Outline of form overlay activation> drawing 3 (B) is the flow chart which showed the 
outline of the procedure at the time of receiving a form overlay run command. In addition, 
reception and processing of registration of the form data shown in drawing 3 (A) and form overlay 
activation of drawing 3 (B) may be done continuously (with the same print job), and it does not 
matter even if it performs only registration of form data previously. 



[0032] In this drawing, it investigates first whether the form raster corresponding to the form ID 
specified by the form overlay run command is registered in step S310 (203d of form raster 
Management Department). When already registered, the directions which draw this form raster are 
told to form raster drawing section 203e (step S312), only a part for the alphabetic character data 
division of form data is analyzed to coincidence, and a font object is generated (step S313). Since 
a font object hits to the font cache registered at step S303 of drawing 3 (A) at this time, it is not 
carried out by the scaling processing by the scaler. 

[0033] On the other hand, when judged [ having not registered a desired form raster at step S310, 
and ], at step S311, all form data are read and a drawing object is generated. What is necessary is 
just to perform the generation of a drawing object itself like the time of form raster registration. 
[0034] After processing of form data is completed as mentioned above, the usual page data of the 
atypical section are analyzed and a drawing object is generated like step S311 etc. (S314). 
[0035] After usually processing page data with the form data for 1 page, band RASUTAHE drawing 
of the form part is carried out (step S315). That is, the font object contained in an agreementHzed 
form raster and form when a form raster is registered is drawn, and on the other hand, when 
having not registered, the drawing object group (a font object is included) equivalent to a form part 
is drawn to a band raster. Finally, the drawing object of a page is usually drawn similarly (step 
S316), and the executive operation of a form overlay is ended. 

[0036] Now, although the flow chart shown in drawing 3 shows independently the procedure which 
shows registration of form, and the procedure which shows activation of a form overlay in order to 
make it intelligible, the instruction received from a host computer will be analyzed in fact, and 
these processings will be advanced according to a command. The procedure included to the 
command analysis is with the flow chart shown in drawing 4 . 

[0037] <Generation processing of page object> drawing 4 is the flow chart which showed the 
generation procedure of a page object including generation and registration of a form raster, and 
activation of a form overlay. 

[0038] In this drawing, a control program 203 memorizes first the print data sent from a host 
computer 200 at step 401 to a receive buffer 207. Processing is ended, when it investigates 
whether print data exist (step S402) and does not exist in a receive buffer 207. On the other hand, 
when print data exist, print data are analyzed less than [ step S403 ] continuing. First, at step 
S403, the print data under processing investigate whether it is a delivery instruction, and when it is 
judged that it is not a delivery instruction, the analysis of print data is continued less than [ step 
S404 ] continuing. In addition, in step S403, although it explained that it investigated whether it is a 
delivery instruction (form feed command) since it was easy, in fact, it is an alphabetic character 
printing impaction efficiency instruction etc., and, in the printing data which can become the factor 
which causes delivery actuation which crosses the page lower limit under printing, progresses to 
henceforth [ step S408 ] similarly. 

[0039] step S404 — said print data — an overlay registration initiation instruction — or it 
investigates whether it is [ overlay ] under registration, and when it comes out so and is, in order 
to write form data in form data storage section 205b (step S406) and to read the continuing print 
data from a receive buffer 207, it returns to step S401, until it receives an overlay registration 
termination instruction (step S405). In addition, in order to judge whether it is [ form data ] under 
registration in step S404, the flag reset by 0 is prepared for the power up etc., when said flag is 
set to 1 and said flag is set at the time of overlay registration initiation instruction reception, it 
judges that it is [ form data ] under registration, and said flag is reset at the time of overlay 
registration termination instruction reception (S405). Or the size of the form data which should be 
registered as a parameter of an overlay registration initiation instruction is received as a counter, 
and you may constitute so that form data may be registered, until said counter is set to 0. In 
addition, as the overlay storing section, nonvolatile memory, such as a flash memory, is prepared, 
and when it constitutes so that form data may be beforehand registered before print-data 
reception, each step of step S404 and step S406 may not be performed. 
[0040] When it is judged in step S404 that it is not [ form data ] under registration When these 
print data are judged to investigate whether it is a form overlay run command, and to be a form 
overlay run command in continuing step S407 After setting to drawing object storing section 205a 
the information (after-mentioned) which shows that the form data which should be laid on top of 



the usual page under processing exist It investigates whether the form raster corresponding to 
form data is registered in 205d of form raster storing sections (step S408). When having not 
registered, said form data are read from overlay storing section 205a at step S409, and drawing 
object generation section 203a generates the drawing object corresponding to each print data in 
form data (alphabetic data is included) (step S409). 

[0041] In addition, although the analysis of the data usually printed by the page and the same 
processing as generation of a drawing object are sufficient as generation of the drawing object in 
step S409 (it mentions later at step S41 1), the drawing object of a page shall usually be stored in 
another field (for example, work-piece memory 205d) for drawing objects other than a font pattern, 
and a font pattern is registered into a font cache field, [n addition, the alphabetic data registered 
into the font cache is usually used also at the time of processing of page data, and is hit into a 
cache. Moreover, in step S409, the management information for discriminating this form from 
generation of a drawing object to coincidence is also united, and it memorizesHike at the time of 
work-piece MEMORIHE. The form ID (specified by the host) it is decided for every form that will 
be a meaning, a paper size, the printing direction of a form, data generation resolution, etc. are 
contained in said management information here. 

[0042] In continuing step S410, after drawing drawing objects other than a font and generating a 
form raster (drawing object drawing section 203c), a form image is agreement-ized (203f of raster 
agreement-ized sections), and said agreement-ized finishing form image is further stored in 205d 
of form raster storing sections (203d of form memory management sections). That is, after drawing 
temporarily said each drawing object corresponding to form data (except for a font pattern) 
generated in S409 to up to page memory 205c, it stores in 205d of form raster storing sections, 
and the drawing object finally generated in work-piece memory is cleared, what is generated and 
stored after the form raster generated at this time has divided 1 page into two or more bands in 
the gestalt of this operation — carrying out — in addition — and division height is constituted so 
that it may become the minimum height which page memory (band raster) 205c can take. Thus, 
even when band raster 205c can take the three-stage of 256 dot / 512 dot / 1024-dot height by 
loading memory with constituting, since a form raster is generated and stored in 256-dot height, it 
can use the same form raster under different conditions. In addition, what is necessary is just to 
perform the procedure which draws a drawing object to a form raster completely like the 
procedure which usually carries out lath reservoir MORIHE drawing of the drawing object of a page 
at the time of cypripedium. 

[0043] On the other hand, when print data are judged not to be a form overlay run command at 
step S407, it analyzes as print data which usually draw to a page, and a drawing object is 
generated (step S411). Namely, when print data are alphabetic character printing instructions The 
font information corresponding to the text specified with print data is read from a font ROM 204. 
Generate a corresponding dot pattern (= drawing object), and printing positional information, width 
efface, height, drawing logic, etc. with information required in case it draws to a page raster Said 
dot pattern is stored in drawing object storing section 205a (when it is the graphic data and image 
datas other than an alphabetic character, the pseudo code corresponding to each printing 
instruction is generated similarly). On the other hand, when it is judged in step S408 that the form 
raster corresponding to form data is registered in the form raster storing section, in order to 
analyze the continuing print data, it returns to step S401. 

[0044] In step S403, when print data are delivery instructions (or instruction equivalent to a 
delivery instruction) The overlay data existence information carried out drawing object storing 
section 205a HESETTO is investigated at step S407 (step S412). When the form data which should 
be carried out a form overlay exist After form raster drawing section 203e reads and decrypts the 
agreement-ized form raster [ finishing / generation ] for one band from 203d of form raster storing 
sections at said steps S407-S410, it draws to band raster 205c (step S413). The font (it generated 
at step S409) object contained in form at continuing step S414 is read from the drawing object 
storing section by one band, and band RASUTAHE drawing is carried out at the time of order. 
Finally the object of a page is usually drawn to a band raster, and the drawing processing for one 
band is ended (step S415). In order to process all band repeats (step S416) and the print data of 
the page which will continue if all band termination is carried out, the above-mentioned steps 
S412-S415 are returned to step S401, until drawing for 1 page is completed. 



[0045] In addition, although the drawing step (step S415) of a page object was usually divided with 
the drawing step (step S414) of the font object in form and being explained here, if a series of 
drawing information is read one by one so that it may mention later by explanation of drawing 5 , it 
is constituted so that each processing of steps S414 and S415 may be performed automatically. 
[0046] Drawing 5 is the block diagram ( drawing 5 (b), 5 (c)) showing the outline of the memory 
map ( drawing 5 (a)) in which 1 page in drawing object storing section 205a of a page is usually 
shown and configuration in the gestalt of this operation. Setting to drawing 5 (a), a header unit 501 
stores the various information on each page, and consists of existence information 502 grades of 
the information which shows the condition of the pages in the page number counted from a power 
up, printing resolution, a paper size, the number of band rasters, the total capacity of the drawing 
object belonging to this page, and drawn/cypripedium etc., and the overlay data which should draw. 
As for the band table 503, the drawing information 504 corresponding to each drawing object which 
only the number of said band rasters should be prepared and should be printed in each band is 
linked ( drawing 5 (b)). Each drawing information and a drawing object are generated and secured 
at the drawing information storing section 504 and the drawing object storage section 505, 
respectively. 

[0047] Drawing 5 (c) is the schematic diagram showing the configuration of one drawing 
information, and it is constituted so that the following information may be included as information 
for drawing a drawing object Namely, the class of drawing object, the printing location in a band 
(bit offset value from an upper left edge), The drawing height of a drawing object, drawing logic 
with a band raster, the start address of a corresponding drawing object. The amount of offset 
which skips this drawing object when a drawing object is drawn from the band middle (the number 
of Rhine), The start address (the link last is taken as NULL) of the continuing drawing information 
etc. is contained (each information should have only the number of bits which can express an 
assignment form in assignment resolution at least). Here, in this invention, although the class of 
the above-mentioned drawing object shall consist of a binary bit map, a multiple-value image, a 
rectangle, graphic data encoded by the run length format, a compression font pattern, and Rhine, if 
expressed as an intermediate form which can generate the bit image for carrying out printer en 
JINHE sending out it will not specify especially the format of a drawing object itself. 
[0048] In step S415 of drawing 4 , for every band, the processing which usually draws the drawing 
object of a page and the font object contained in form reads the drawing information linked from 
the above-mentioned band table one by one, and draws a drawing object according to the printing 
positional information within each drawing information etc. Since it is usually generated ahead of a 
page object drawing information is also linked previously and the font object in form is previously 
drawn as a result. Moreover, in step S410 of drawing 4 , when generating a form raster, it becomes 
generable [ which is considering as the completely same configuration as the above, and used the 
same drawing object drawing section 203c ]. [ generable ] [ it ] However, the drawing information 
corresponding to each font pattern is not linking, and a font pattern is not drawn in a form raster 
by the font pattern generate time in form data. 

[0049] Drawing 6 is a memory block diagram which is managed by 203d of form memory 
management sections and in which showing the outline of the memory configuration of 205d of 
form raster storing sections. Setting to this drawing, the managed table 601 for every form 
consists of information required in order to draw and identify each form. The storage region for the 
managed table 601 may be beforehand secured in a fixed area, and it may be constituted so that it 
may be secured dynamically, as possible. In the managed table 601, the start address of the form 
ID for identifying each form (it manages by the same number as a host computer), printing 
resolution, a division band total, the sense of a form, a bandwidth, and the form raster band table 
602 is contained. The form raster band table 602 is a table which was divided in step S410 of 
drawing 4 and which stores the information on a band-like form raster unit, and only the number 
according to the number of bands in the managed table 601 is secured, and it contains the start 
address of each form raster, and the height of each band. In addition, as long as height other than 
the band of the lowest edge is fixed, said constant value and the lowest edge band height may be 
held in the form managed table 601. Moreover, the sense and bandwidth of resolution and a form 
are set among the information stored in the managed table 601 based on print data or panel 
default value, and Form ID is directed as a parameter of an overlay registration instruction by the 



printer driver on a host etc. 

[0050] Drawing 7 is the flow chart which showed the procedure of investigating whether the form 
raster corresponding to the form data with which 203d of form memory management sections was 
demanded being registered in the form raster storing section. That is, it is the procedure which 
showed the detail of step S408 of drawing 4 . First, in step S701 of this drawing, it investigates 
whether it is in agreement with each of the form information which read the 1st form raster 
information and was specified by the form overlay run command from the form managed table 601 
in 205d of form raster storing sections (steps S702-S706). That is, if not the same, in order to 
compare Form ID (step S702), to compare the following form information if the same, and to read 
the following form raster information, it progresses to step S708. Like the following the paper-size 
case by which the form conveyance direction of printing resolution (step S703), and a lengthwise 
direction/longitudinal direction is supported The sense of a form (step S704), In the case of a 
color printer, (step S706) is investigated for whether it is ******** without color mode (step 
S705) and page expansion / contraction assignment, respectively. When all the conditions are in 
agreement, a form number is memorized as form raster existence information at step S707, and it 
is judged that the form raster corresponding to an assignment form overlay is registered. 
[0051] A form raster is judged [ having not registered and ] when retrieval of return and all form 
rasters is completed to step S701 on the other hand, if it investigates whether retrieval of all form 
rasters was completed and has not ended at step S708, when one information of steps S702-S706 
is not in agreement (step S709). 

<Generation of form raster from ROM data> drawing 8 is a flow chart which shows a form image 
generation procedure in case the form data of a Page Description Language format are storing 
ending in the non-volatile device (this device is hereafter explained as a flash ROM) of a flash 
ROM, a hard disk, etc. which can be written in. That is, when form data are offered by the flash 
ROM, a form raster is generated and held not only by the procedure of drawing 4 R> 4 but by the 
procedure of drawing 8 . 

[0052] Before performing at the idle time which has not received the print data which should be 
processed before receiving print data or usually receiving the print data of a page immediately 
after supplying a power source to an image output unit, processing of this flow chart may be 
constituted so that a form raster generation instruction may be received and executed from a host 
computer. 

[0053] In this drawing, it investigates first whether it is equipped with the flash ROM at step S801, 
and when not mounted, processing is ended. On the other hand, when mounted, the printing 
conditions (printing resolution, the form conveyance direction, color mode, etc.) set up with the 
panel menu etc. at step S802 are read, and henceforth [ continuing step S803 ], a form raster is 
generated from the form data memorized by the flash ROM, and it registers to the form raster 
storing section. First, it investigates whether the form data in a flash ROM are already registered 
into the form raster storing section (step S803), if it has not registered, form data will be read 
(step S804), the drawing object for 1 page containing a font pattern is generated (step S805), and 
each font pattern is registered to a font cache means. 

[0054] When it investigates whether print data were received and print data exist in a receive 
buffer at continuing step S806, the drawing object [ finishing / generation ] corresponding to form 
data is deleted (step S814), and after releasing the work-piece memory which was being used as 
activity memory, form image generation processing is ended. Here, if it is in the middle of storing of 
a form image, the form image stored to the middle will also be released. In addition, with the gestalt 
of this operation, only in step S806, although existence of received data was checked, the step 
[ not only this but ] order which the processing time cuts in many, and the thing which do not use 
form by checking print data periodically and carrying out like this with a timer etc. and for which 
printing processing of data is usually barred are lost comparatively. 

[0055] After drawing the form image for one band to a band buffer at continuing step S807 using 
said drawing objects other than a font object, said form image is agreement-ized at step S808. In 
continuing step S809, when it investigates whether memory space required for registration is in 
the form image storing section and **** memory space runs short, processing is ended, after 
performing an error message at step S810. On the other hand, if registration is possible, an 
agreement-ized finishing form image is stored (step S81 1). The drawing object which became 



unnecessary [ other than a font cache ] at step S813 at the last is deleted repeatedly (step S812) 
until it all ends processing of the above-mentioned steps S806-S81 1 by 1 page, and processing of 
1 fornn is ended. In addition, with the gestalt of this operation, although deed processing was 
interrupted for the error message at the time of out of memory, the priority of each form may be 
specified by panel setup etc., or it may constitute so that operating frequency may be memorized 
with form data, and it may delete from a form image storing field in the low order of priority, or 
order with low operating frequency, and processing of this form image storing may be continued. 
[0056] With the above procedure, the form data which were registered by form data registration 
and which were described by the Page Description Language or the form data which is beforehand 
offered by ROM and which was described by the Page Description Language is changed into the 
drawing object by middle data with a form data generation instruction, and the raster data of the 
form are generated further, it encodes, and it is memorized If it becomes clear that overlay is 
during delivery of the page which has received the delivery instruction at the page, the encoded 
form raster data which are memorized will be decoded, it will develop in band memor/, and usual 
page objects other than form will be developed and printed on it. 

[0057] Moreover, since it is held in the format developed by bit map data together with form data 
in a font cache about the alphabetic data which constitutes the form, about form data, the cache 
is carried out also including the alphabetic character contained in it. and it becomes possible to 
reuse. 

[0058] By doing in this way, since the once registered form data are memorized as encoded raster 
data, it is not necessary to develop from a Page Description Language, and they can be quickly 
developed in band memory. 

[0059] In addition, what is necessary is to only exclude the expansion processing to the raster 
data, to encode as it is and just to store it, when form data are transmitted not by the Page 
Description Language but by the image data. 

[0060] With the gestalt of [gestalt of the 2nd operation] the 1st operation, since it registered with 
the font cache means fair [ the alphabetic data contained in form data, and the alphabetic data 
usually used on a page ]. the font cache used within form may have been deleted by insufficient 
memory etc. 

[0061] Therefore, it constitutes so that it may be hard to be deleted compared with the alphabetic 
data with which the font cache currently used within form data by setting up more highly 
[ priority ] than the alphabetic data usually contained in a page to the font pattern generated and 
registered from the alphabetic data contained in the form data among the font patterns registered 
into the font cache means with the gestalt of this operation is usually used only within the page. 
[0062] Drawing 9 is a block diagram explaining the basic configuration of the image output unit in 
which the gestalt of operation of the 2nd of this invention is shown, gives the same number about 
the same configuration as the gestalt of the 1 st operation, and omits explanation. In this drawing, 
in case priority setup / judgment section 901 registers 203g HEFONTO pattern of font cache 
Management Department, it sets up priority, and it manages from which font pattern it deletes at 
the time of font pattern deletion. The configuration of those other than this is the same as that of 
drawing 2 . 

<Structure of font cache where priority was attached> drawing 10 R> 0 is the schematic diagram 
showing the configuration of the font cache stored in the font cache storing section in the gestalt 
of this operation. 

[0063] In the gestalt of this operation, by using a character code as a search key, each font 
pattern 1006 follows indexes 1002 and 1003, and can search them now from the font information 
management table 501 (henceforth, managed table). Here, the character code given from the 
outside is 1 byte or 2 bytes, and an index has two steps of depth, the object (1002) for the high- 
order bytes of a character code, and the object (1003) for lower bytes. When registering a font 
pattern to a font cache, the pointer to the low order index or font cache stereo following the 
location corresponding to each of the high-order byte/lower byte of a character code is written in 
(initial value in an index is set to NULL). On the other hand, at the time of font cache retrieval, 
first, it investigates whether the pointer of the index for lower bytes is set to the location of the 
index corresponding to the high-order byte of said character code, and when set, a low order index 
is searched with the lower byte of a character code, and the pointer to the stereo of a font cache 



is obtained similarly. In addition, the index for high-order bytes is constituted only from the 
member of code =0x00 by the coding scheme of a single cutting tool system. 
[0064] In this drawing, the following information is stored in the managed table 1001 for every font 
as information for identifying each font Namely, a typeface name, the graphic set in which 
allotment of a character code and a real pattern is shown. The flag which shows whether they are 
a character size and a scalable font, the stroke wait which shows the size of the line of an 
alphabetic character (un-illustrating), Others [ flag / (un-illustrating) / the flag (un-illustrating) 
which shows a fixed pitch or a proportional pitch, and / which shows columnar writing/lateral 
writing ], The pointer to the high order index 1002 for searching a font pattern etc. is stored, and 
the font number is assigned for every managed table (in drawing 10 , they are No. 1 and No. 2). In 
this drawing, the case where the double cutting tool system font is assigned and the font pattern 
corresponding to character code =0x2422 and 0x3021 is linked is shown in the font number =1 No. 
managed table. 

[0065] The font cache 1004 consists of the header information section 1005 and a font pattern 
1006. In addition to information required for drawing of the dot width of face w of a font pattern, 
dot height h, the start address of angle of rotation and a font pattern and the offset value from the 
base line, pitch information, etc., the font information used as the retrieval judging key of font 
caches, such as expansion and qualification information of the existence of board qualification, is 
set to the header information section 1005. Moreover, when the character pattern is compressed 
and stored, in addition to the above-mentioned information, it also has the agreement-ized flag 
which shows that it is compressed. 

[0066] In the font cache which furthermore starts this invention, by having priority flag 1005a 
which shows whether this font cache was used in the fixed form form department, if it is during 
form data analysis, namely, if it is alphabetic data contained in form data, priority flag 1005a will be 
set 1 at font cache creation time, otherwise, 0 will be set (if it is the font cache usually created 
during page analysis). Moreover, when the font pattern which searches and asks for a font cache 
is found (it hit into the cache), it is during form data analysis, and when priority flag 1005a is set to 
0, this priority flag is reset to 2. In addition, when priority flag 1005a is set to 2, it is shown that it 
is the font cache usually used from both pages in form. 

[0067] On the other hand, when it hits to a font cache, it is usually during page data analysis, and 
also when the priority flag is set to 1, this priority flag is reset to 2, and it is shown that it is said 
font cache usually similarly used from both pages in form. 

[0068] In addition, although drawing 10 explained the font pattern 1006 as a character pattern 
generated in RAM205, when it has a font pattern beforehand in a font ROM 204 like a dot font, a 
font pattern may not exist in RAM205. In this case, as for the start address of said font pattern in 
the header information section 1005, the address of the font pattern head in a font ROM 204 will 
be set 

[0069] In the font cache of a configuration of having explained above, the font cache which the 
font cache usually used only on the page is deleted by the 1st, and is continuously used only 
within form because a priority flag deletes in order of 0->1->2, and the font cache usually used for 
the last on both pages in form will be deleted at the times of font cache deletion, such as at the 
time of out of memory etc. When the font cache used in the fixed form form section becomes is 
hard to be deleted and it uses form especially by two or more pages with such a procedure, it 
becomes possible to raise the hit ratio of a font cache. 

[0070] Drawing 1 1 is a flow chart which shows the expansion procedure of the font mentioned 
above, the memory space for developing a font — ** — in not being enough, it sets (step S1 1 1- 
YES) and a deletion threshold as 0 (step S1 12). Next, only the amount from which required 
memory space can secure the font cache which has the priority below the deletion threshold or all 
any, or little way is deleted (step S1 13). If it judges whether required memory was securable by 
that cause (step S1 14) and can secure, a font will be developed using the memory (step S1 15). 
Moreover, it judges (step S1 16), it will still be said that memory space is insufficient whether if 
memory is not enough, a current deletion threshold is 2, even if it will delete all font caches, if it is 
2, and this considers it as an error. Moreover, if a deletion threshold is 0 or 1, one current deletion 
threshold will be raised and the font cache of the following priority will be deleted. 
[0071] Thus, when becoming that it is hard to be deleted and using form especially by two or more 



pages, the font cache used in the form section has the hit ratio of a font cache raised, and can 
raise the effectiveness of printing processing. 

[0072] In addition, in order to show that priority 1 or the font cache of 2 is included for every class 
of font, the flag which indicates that the alphabetic character of a high priority is contained in the 
scalable flag column etc. may be formed. In this case, when a priority flag is set to 1 or 2, the flag 
which shows that the alphabetic character of this high priority (priority 1 or 2) is contained in 
coincidence is also set. Moreover, in deleting a font cache, first, for every class of font, whether 
the alphabetic character of a high priority is contained in the font judges, and if not contained, it 
deletes from the font. If it turns out that it is contained, other fonts will be investigated and the 
same processing will be repeated. 

[0073] In addition, it does not matter even if it sets up the priority which deletes a font cache also 
using information, such as existence of qualification, font pattern size, and the 2nd level / level 1 
kanji characters / the 1 st level non-kanji character of JIS, in addition to the above-mentioned 
priority. 
[0074] 

[Other operation gestalten] In addition, even if it applies this invention to the system which 
consists of two or more devices (for example, a host computer, an interface device, a reader, a 
printer, etc.), it may be applied to the equipments (for example, a copying machine, facsimile 
apparatus, etc.) which consist of one device. 

[0075] Moreover, the purpose of this invention supplies the storage which recorded the program 
code of the software which realizes the function of the operation gestalt mentioned above to a 
system or equipment, and is attained also by carrying out read-out activation of the program code 
with which the computer (or CPU and MPU) of the system or equipment was stored in the 
storage. 

[0076] In this case, the function of the operation gestalt which the program code itself read from 
the storage mentioned above will be realized, and the storage which memorized that program code 
will constitute this invention. 

[0077] As a storage for supplying a program code, a floppy disk, a hard disk, an optical disk, a 
magneto-optic disk, CD-ROM, CD-R, a magnetic tape, the memory card of a non-volatile, ROM, 
etc. can be used, for example. 

[0078] Moreover, by performing the program code which the computer read, a part or all of 
processing that OS (operating system) which the function of the operation gestalt mentioned 
above is not only realized, but is working on a computer based on directions of the program code 
is actual is performed, and also when the function of the operation gestalt mentioned above by the 
processing is realized, it is contained. 

[0079] Furthermore, after the program code read from the storage is written in the memory with 
which the functional expansion unit connected to the functional add-in board inserted in the 
computer or the computer is equipped, a part or all of processing that CPU with which the 
functional add-in board and functional expansion unit are equipped is actual performs, and also 
when the function of the operation gestalt mentioned above by the processing is realized, it is 
contained based on directions of the program code. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the laser beam printer which can apply this invention. 
[Drawing 2] It is the block diagram of the image output unit shown in the gestalt of operation of 
the 1st of this invention. 

[Drawing 3] It is the flow chart in the image output unit shown in the gestalt of the 1st operation 
which shows the outline of a form overlay activation procedure to form overlay registration 
processing, form raster registration processing, and a list. 

[Drawing 4] It is the flow chart of the form overlay registration in the image output unit shown in 
the gestalt of the 1st operation, form raster registration, and form overlay executive operation. 
[Drawing 5l It is the block diagram of the drawing object storing section of the image output unit 
shown in the gestalt of the 1st operation. 

[Drawing 6] It is the block diagram of the form raster storing section of the image output unit 
shown in the gestalt of the 1st operation. 

[Drawing 7] It is the flow chart of a form image retrieval procedure of the image output unit shown 
in the gestalt of the 1st operation. 

[Drawing 8] It is the flow chart of the procedure of form raster generation and registration of the 
image output unit shown in the gestalt of the 1st operation in case form data are stored in 
nonvolatile memory. 

[Drawing 9l It is the block diagram of the image output unit shown in the gestalt of operation of 
the 2nd of this invention. 

[Drawing 10] It is the block diagram of the font cache storing section in the image output unit 
shown in the gestalt of the 2nd operation. 

[Drawing 1 1] It is the flow chart of font expansion processing of the image output unit shown in 
the gestalt of the 2nd operation. 
[Description of Notations] 
100 Airline Printer 
201 CPU 

203 Program ROM 

203a Drawing object generation section 
203b Overlay registration / read-out section 
203d Form memory management section 
203e Form raster drawing section 

203f The formation of raster agreement, and the decryption section 
203g Font cache Management Department 
205 RAM 

205a Drawing object storing memory 
205b Form data storage section 
205c Page memory (band raster) 
205d Form raster storing memory 
207 Receive Buffer 

501 Page Information Header Unit 

502 Overlay Existence Information 



503 Band Table 

504 Drawing Information Storing Memor/ 

505 Drawing Object Storage Section 

601 Form Raster Managed Table 

602 Form Band Table 

603 Agreement-ized Form Raster 

901 Priority Setup / Judgment Section 
1001 Font Information Management Table 
1002-1003 Index 

1004 Font Cache 

1005 Font Cache Header Information Bureau 

1006 Font Pattern 
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^)f)^'Z^mtf^^. ^ffl^^Xfi/jrV^ (A 4. 6 00 dp 

[0 0 0 9] ^cx\ yir-J^mm.^n^\t {JEW) -r 

[0 0 10] ^m^(D±.^^Wim/^.\:i^^Xti:^M:ih<r> 

x% y :^-Ms^m'^w^\^^j:^x-hy ir—J>^%(D^mm 

/c. 1S^-<-e^(^t®lj*0;ScOfci^)lCd^.^/^y^y ^li;^ 
[00 11] 



-J^'f-^^^i'y \^-r^y:fy'~^ tLX^fUL. n^-it 

y-f^f—^bX^X^^X^^ w\^yiri^V^^v'y=u\z^ 
m-^x-^^in^^b. nWW-^^yir-h.^'-^h 

fz.y^-J^^-^^m,^'rhbbiy\-^. y^-J^y""^ 10 
\:i-^^ti^%^=f-^\m^yir> V^^y i^=L \:Ll^m 
^tltz\i'yh'^y-:^y''-^^m\^^X^m^n^\ frfSNl 

my"-^ ^mf^x^f^ir^ir-^<~-\^^ ^m^t^mz.^ 

[0 0 12] fc^lMl. 'X^^^^fSi^^y:i'"-J^'f~-^ 

mm^m:i^mir^yir-J>^^f^iMt. X^y"-^ 
^^yV^y-fy"-^ tX^X^^l.. y^^h^^y'y 

=^\mm'r^x'^^j^':mt. m^\y'-^^yir'-M.y' 

tir~y<-\y-(l.xm\\-t^m\^. ^m^tifzn^- 20 
it^Mzyi!r-J>^y''-9^'^^-rhtth\^. y^-J^ 

^~'^\z^^ti^x^y'-^ammy :i''^b^^yiy^ 
\c^m^nrz\i'y yfy"-^ ^m\^^xi^m^n\^\ 

[0 0 13] ^61/ Ml. %^^^^t^\^y ar-^y''-^ 
^yX^T^-^ t LT^^L. n^itX^Xyir-J^^^ 

h^:yy^-r-^ir LT^^L. y yi^^\Z^ 

tzyit~J^y-^^'^^-rhbth\z. yir-h.y'-^ 
\z.^'^fh^X'^'f- ^ \-m^y ir^^Y^^y'y^ 

WW-^^m.nx^'h-t^ic~^<^-\y4^^^^'^^^m 

m.}i\.x::^>\^a.-^\mm^^hy^^yj>^^%m\^ 

[0 0 14] 

v^x. !i!i^#RBL/^?j5t,isfcp^-r6o mw^imm^m 

[0 0 1 5] l^^(C*3V^x/LBP;*:i*l 0 Ofi. 
i-^j^^^riX^^-S/I^X hnyt-rr-^ (lgj2(7)2 0 0) 



4#^¥l 1 - 1 7 0 6 5 6 



^i^h(o^mz.%^xn^>nrhX'^^^^-^y 

^ '7^:ib^J:0^LED^^§g/^^'^«^nXl^6« 7^y>^ 
^^iW^-y h 1 0 111. LBPl 0 0^^(O^W^oJ: 
OtTl. X h n y ^ - ^ $ :s:^ft ^/^ ^' 

^-r^o r(^^yai^--> M 0 111. ^{^x'^mm.^n 

^t•t■5:3t^^^'^ - y O t'r LX Yy 

^^<1 0 2tca:J;^|-r6o ^t. L B PH^(ll^<7?x 
-^m^hX'¥^^^-y<om^^yir-J^y'-^fSi}^<r> 
^^t>tTX. !5]1tlcR]^r'"->?'(ci£;cxt'T^;^{t-^lc^ 
^UXu~i^ Ky-f /<1 0 2(cdB;^-r6o i^' Ky^ 
/■<i 0 2llii^^^*u-i^*l 0 a^igib-^a/cis^coiHissx 
$>»9. A;^$^fcey^:^-fl-^{ctt;i:x^^4cu-i^'l 0 
3 Ti^^^l^ 1 0 4 ^;^:/x^y^ m^^t 

6. ^'-i^'l 0 4ii[E]te^©^i 0 5x&;&;^[S]tc^p> 
tt^m Kyix 1 0 6±>^^^i-6o ::ttt;iJ:'9. #mK 
yixl 0 6±t;lfl^^:^^^-^^^75#m^^;i5?^^^^H 
6. ::c»^il. m^m.Yyi^\^^mm(nW^=^=-vV 

1 0 7lcj:fpmt[^ixfc^#. lE^JKicKi^^ifu^o 

f2^3fftl;i-(l;?7:y hv^-h^ffllV ^yVy-V^Wm 
(1 L B P 1 0 0 \z:^m V.fz.m^ti^ :y M 0 8 \zM^^ 
ti.. la^D-y 1 0 9*3j:U^^i|^p-y 110^111 

t\c^^%m.Mzj^^'^h-^f\.x. #mKyAi 0 6ic#t 

[0016] [^1 (O^JSoji^^] J^Tl:i^f^or)l2l®^ 
#RBtX. :*:^0^^O^l^o||^S(7?Jf^ffi(:lol^XtfiP^i- 

[0017] m 2 \%ifwm% 1 (?)^JS(^ji^^^^-riij 
yv\o\<r>nwmm ^mm-th^^y^'mxM. 

^J;t(^ u-if-tr'-Ay^y v^fO^'B'^^ LXi/^^c 
[0 0 18] ^fc. ;?^^0^(^^tBfe^5|ltT$tt5(OX^iX 

^ U X $0; H ^ ^ tr tt 6 7^ X o X ^ \ 

[0 0 19] i^i§i(i*3i>x. -f^yy^i^w^x OOH. 0f 
^(D^ v^— ym-fy. 2 0 8^^LX^^(07j^y 

fzi.-^ 2 0 0 i:j^^$nXib^'9. tJsT. hnvt'^-^ 

2 0 07i^t>i||^n6WJx-^(:iti^oX^^(OWMil 
^^-r5J:e>ic1f^^nxi/^6o h=>yt:-^-^ 
2 0 0;i-t.SftLyh^WJy-^ll^{a^<y:7 7 2 0 7 

[0 0 2 0] f^^. ;}^y, h=i Vt"^-^ 2 0 0(D/>— K 
r^y>^^(c(l. -<-v?Eii!!mf§?i^itXfS3ai^nfcy;j- 

-^(wi^SU^t|/^:7;j~A I D^(^<f^t>cti£;f+itXl^ 
M$tlX»/>5o ^/c. y^-ix:t-/<-U^^j^jB^(l. 
mrI5:7;i--ixx->5'iiy;t-A^^^^ (-r-<vMgi[) 



[0 0 2 1] v^cpu2 0 111. m^mtmm/ 

0 3icS<5l^T->'>^xA/<X2 Oe{zmm^tlfz^mf 

^^3^2 0 3 a) . ^l^rB^^i^ffi^ij^:/v^^^ h^Ttc: 

0 3c). fPJ^lJ^ I / F • 2 0 9 LT^j^lJ^ 210 io 
6) . m^\^2 1 one PU 2 0 l;ii^f>S(t^o/ct'x 

:rm-^^x:ici5^lft2 1 1 ±{cii^(7) WJ^t?/^ 5 o 

^ _ y ^ -I- 5 :7 V h - y lb ^ t n 5 . 
[0 0 2 2] /^io. y:^^^ ^-i^^W^-r^^^))^ 

[0 0 2 3] ^^c. ^iJffli:7^P>/yix2 0 3(1. ±fEP^ 
[0 0 24] -r ^ff '7 :7 7 2 0 7 F^(?5^j^fjy 

mx*mm^titimmy^-j^y'-^^KAM2o 5 (m 

in^tHL^2 0 3 b ^. K;9^mL;ty;**-i^7^"^^5c: 
\^X^^t^^£\^^y:t-J^y^^^^f^\.s x^f-^ 

i-xy:t>hy<^->^^}^'r^mm:t-fiy^^ h^m^ 

2 0 3 c ^. ttrfe>';^-"i^7^^^RAM2 0 Sp^ClfE 
It • f^^^^5>';^— i^^^y 1=11^2 0 3 d BtffE:7 

- 7 ^ffi I ^-f y y h ^ - y >^SfiJffl-r 

6:7;fy h^^yi/^i^M^2 0 3 g i:. tirfS:7;^~ix 

3 f i:. mw^^\mh'<nyi^-Ky7.^^mn-<-'y 
^-^hWc^'^'h'kX-<-'y^=^') 2 0 5 c--}^SIij-r5 
:7;i--Ay;^^JSlli^2 0 3 e }it^hmi^^f\^X\^^. 

[0 0 2 5] fl^. A^^y tS^2 0 3 d 
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fc. COROM2 0 2(l. ■X'^mii\:~Wi\^^hVvVyis- 
hROM2 0 4) 0 

[0 0 2 6] RAM2 0 5(1. CPU201(7)±^^ 
y. !7->:^^^y^i: LX^fgt-^RAMXfcii). 13^ 

>^y^m^iI^:^x§5J:^^;l^S^$^^Xl^6o ram 
2 0 511. itrlBM^^v^^^ h^^^^i-^M^d-y-:^ 

^^h^^^2 0 5 a (BfrfSy;*-^ h^^y 2 0 41^(75 

>^ 7 y/uy'"^ ^x j^r^ ^ ttfc:S:^^/^"^ - y 

ts) ^. ^WyD^yix2 0 3 atIJ:oX-B#&^](w>^ffi 

^tL^^^-iS'^^y 2 0 5 e. i-<--:^^/<y Kt^ClC^)^ 

fij Lfc/^ y Ymu(n 2 6 7 X ^ ^ y 

-i/;'t^y 2 0 5 c. ^"•-:^iH^Wf§XfE5ili^ix/c>';i- 
-ixy-i?>|:^^-r6-7;t-i=sT'-^*&#3^2 0 5 b. 

^-a- U Xf^^i- 6 i6 :7 ;i- - y X ^ ^Ift^ 2 0 5 
d(7?{tll. WJ^ltx->5^^ll^y^y^ (^Hi^) t;Iffi^/^ 
b:h.6o ^^:^^s LB P 1 0 0(lll:^L/.?l/^^M^fi5;^^6ll 
^(0#t^^S(tXl/>6<. ^fc. ±l2X(iy;i~i>.T'-^ 
f±RAM2 0 5tC*&^-r6^t^P>^Lfc;&^ ^S?):7yy>/ 

^ y ^ y ^(o^if %ti^ ^ y ic*^^ LX:fc^i ^x 

[0 0 2 7] :*:^P^^t»^-r5^E^^ ROMtC 

^ ttfcy n 7 ix ^ b X#t^ ^ ;ix 6 J: 9 L fc 
rixlcpSbi". :7P5^t:'-y^X>^^/N-Ky'^^ 
^^(7)!K^{cj;oX#t^$ti. mrMtcRAM^-D- 
K^tbfc^. ^n^t^'5J:^^i^^ti.Xl/>Xi.1i:b/^ 

<ir-y<-\y^m-h%tmmw>mi^x. ±iEti^tcj;^ 

^. III3, mA<ny^-^^-V^m\^^x\>XT\^^Mf{t 

ho 

[0 0 2 8] <y;^-Ax-^^^(DM^>[l3 (A) 
(1. h=ry t'jix-^ 2 0 0 it) >^;t"i^'r-^^^ ' 

^^Iiiomi5&^^L^c::7a-^-r- hX$?^o 
[0 0 2 9] ^T. ;=^7^:x:/S 3 0 1 ^C^DV^X. yir- 

<Dy^-M.y'~^i^m%2 0 3b^^mi'ho ^ICX*. 
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ypi'-J^v'-^^m^mL :y7'S 3 0 2) . y:t 

3 0 3) , /^:}b\ ±^^titcy:^> [^y<^-yi-±. ii^ 

[0 0 3 0] ^l/^X. h;d-^v=:i^^ hJ^^fOM 

(xr:y:/S3 0 4) o ;^^(7)^ 

;^^^?^^{t:ufc^. y:^-Jx^m^\-r^tcib(Dy^- 
j^iDtj:H(Dm^t^\^y:t~M.yy^^^^m\^x. y 

[0 0 3 1] <y:i—M.:t—^<-l^^Mfr<DmM>mS 
(B) li. :7;*~i.^-/<-u^^tT^^^^mLfc^ 

'^<D^m^m<r>wim%:^\^rcyv2-^^-hx*h^o 

1^3 (A) \z.m\^fzyit-J^'f-^<D^mt. 
(B) (^:7;j--A^-/^-u^^^Ti:(iii^tUT (f^- 20 

[0 0 3 2] f5][i]|Ciol,>X. ^-f. XT^yT^S 3 1 OiC 

- A I D \-c^)^sir ^yir-J>^y:^^ t)-^mm^^^ t' 5 

t-^m^^ {y:i^-M.yy^^'§mm2 0 3 d) „ 
^$nxt/>6^#fi. my^i'-j^yy^^^mm-r^m^^ 

12). (ll^fC:7;^-i.y^-^(7):^i?:7^->5^^5>(D^^ 

:/S 3 1 3) , roOP^. h^^T'v^zc^ h 1^113 

(A) <Dy^'r^yyS 3 0 3X^^Lfzy:t>h^^yi^ 

[0 0 3 3] y^r-yZfS 3 1 0\ZX^m(Dy:t- 

^yy^^:^*-^^mxh^tpm^Mcm^n. -^y-y^ 
S3 1 iicx. yic-j^f-¥^±xm^m\^. ^mir 

-f'yzx,^ h^^^-r^o mm:i"yi^:c^ b<D±j^^i^ 
[0 0 3 4] ±fS(Dj:^tCy^-A-r-^(7)^ll;65^T 40 

(S 3 1 4) , 

[0 0 3 5] l-<-v=5^(D7;*--Af^-i5^ tii^-^-e/ 

T^-iS'^^SLfc^. y^-J^&^^^<:yh'yys^-^m 
^ ^*^^mm^(Dm^n. n-tity^-J^yy^^ty:^'' 

M:i^^ti^yir>Vir:fi>^^V^mmL. -J:. ^ 

^mtd^fcm^n. y:t-j^%^{zm^-rmm:ty'i^ 
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[00 3 6] $x. m3{z^Lfcy^~'^^-hn. y 
n^^^i-mmt^. m^'^-r<-r6tci^{cmii\^x^^L 
{I1-5^^^^WL. ^-^>v\zji:^cxztih<Djii]imn 

^^11^^114 d^Lfc^D-^-^" h ^Xfo6o 
[0 0 3 7] <^-v^:?i-7'v^^^ h^O^^^E0;S>^li4 

^Tj^Ltcy^—^'r- hX$>'5o 
[0 0 3 8] [^|l]{;i:|ol>X. ^-f^ljai7'c'^7i^2 0 3 

(i. ;^7^';/7'4 0 1 {ex. Tl^x h=i:/t'^-^ 2 0 0^^ 
p^il^b^^5TOJ7^-^^^fI/^y7r 2 0 7-^fSji-l- 
5c :7r 2 0 7 ^izmmv"-^ t^^^^-r^^-H 

{y^y-yys 4 0 2) . ^ftL/^i/^^^-^il^tOi 

<;^7^:yyS40 3 j^jLyxMyf"-^ (O^t^f ^fr^t^ 3o 
^T;^X:y7'S4 0 3(:iX, ^QjUq^tO^RJ^lJ-r-^ 

(t6. ^J:^. >^7^'>:/S4 0 3{c^Dl^Xfi. 

^^^^^ (7;t-A7^- K::i-vy K) t^^O^^^m^ 

x\ ^^^(D^-i^rt^^m^^xo^j:. mmmif^^i 
^mz-rmmt^^^ ^^^y'-^(Dm^t. mm\zy^ 

x^y^S 4 0 SJ^I^^iitPo 
[0 0 3 9] Xx^;/7'S 4 0 4Xi^. tfriETOJ'T'- ^ 
^^^^^^^T&^fe -5 1 U-f 

-l-^^m^T^^^^m-r^^X (x-r:^ 7^540 
5) . y^-J^f-^^y^-M.f—^^^^^2 0 5 h 

(^Xiy7'S4 0 6) . ^<WJx-^^§ 
ft/<o,:7^ 2 0 7 J: i9St^tB-r/bi6tr>^X';/7^S4 0 1 
^m^. fj:1fo. XxyT'S 4 0 4tCjol/>X. 7;i--ixT' 

A^mzO{zV±y h^ti6yy^^mM\^X^t. ^ 

-y^-i^^^mmth^^^mmz. mmyy^^iiz± 
#^^{tB# (S 4 0 5) {zmmyy^^'j^yh-r^, 

X^®fe-r-<# 7 ;*™i.-7^- ^5? C>i?--r X^;(7 r> y LX 

'^^it^. mm:fj^y^f)^^o[zf£b'^xy;i—J^f-'^ 

^^m't^Xo\mf^LXhmt>fj:l\ fl^. 



(7) 
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[00 4 0] >^.xyyS 4 0 4|::^o^^T. ■7;t~-J^'f- 

(mm ^M^yv^o.^ h^#]gl52 0 5 a-iry 
(Xv^-yT'S 4 0 8) . ^^^X'feofc^^li. X7^->^ 

6 (XxyT'S 4 0 9), 

[0 0 4 1] /^ib\ xx^/T'S 4 0 9{;i^3tt5Jffi]ij;i-y 

-J^^m^^^f:Lib<D^m.mmi>ht>^xv-^ )^^^) 

[0 0 4 2] ^<^=ry'XS A 1 0^:::fQ^/^X. :7^>^h 

fifetfcm htiiiJ^2 0 3 c) . ya— 

j>^m^^n^\t\^ {y^^n'^it%2 0 3 f) . ^f^tc 
m^m^itm^yir-j>^m^^y:i—j^yy^^^m%2 

0 5d-^^^i-6 l^S^2 0 3 d) , 

■t~?^c^^:>^. S4 0 9lCT^fiKU/cmIf2>';t--Ay^-^^ 

-Pf6^IC-<-v?;^^y 2 0 5 c Ji--fSi®tfc^. y 
K^;^^) 2 0 5 c7)5©i9^#5^/J^ii5$i:/<^6J;9l:iti 
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T/<V Vyy^^ 2 0 5 c;ii52 5 6 Ky h/5 1 2 Ky h 
/I 0 2 4 Ky hi^^i^3^jlg^^<91#6J:9^^#'g'T 
t>. >';*'-A7>^^fi2 5 6 hii5^X^fife- ^^^-r 

h^mm-r^mmn. 'yyy'mzmn^~''j<Dmm:t-:^ 

[0 0 4 3] -^j. y^y-yrf^ 4 0 7 (wT. TOx-^J' 

^li. m;-^~'y\zwm'hnmy-^h\^xm^\^. 

mm^-f'y:^^ (xr-7 7'S4 1 1) 0 1- 

^:7;4-y hROM2 0 4 J: t)|?c^ttlL. ^iSi-^ h 

:^ :7 ^ - ^ ^ ^^^tc^^-i^;^^LX^ 6 ^ $ 

S 4 O I--M60 

[0 0 4 4] X7^-/7'S4 0 3(C:^Q^/^T. nWi'T — '^iy^ 

W^^^ (fc5i^i«Nm^t;i+i^i-6^^) T-fcofc 
^-^{cti, y^'fy'f%AOi\z.xmm-t':fV^aL^V^m 

gi52 0 5 a-^-ir-;/ h U'-T "T^-^^iHf # 

30 ^I^-< (X^5/:rS 4 12). — i>^:^— ^^-l^^-f 

Jii®^2 0 3 e;?>^ HfrfaX7'';/7'S 4 0 7-S 4 1 0 

T:ifi)cv^^(^ 1 /<y K5^co1f'^^t:^;i--^7 $::7;^- 
-i^7X^^&^^2 0 3d Jifp^^^-tiiU m-^^LLfc 

K^X^5? 2 0 5 c^tSlJ-r^ (Xxy7'S4 1 
3) o i|^< XxyT'S 4 1 4(CT. :7;^-A{c^^n^c: 
{y^=ry:f%A0^\cx^1^V.td) y ir^y Vir':fV' 
h^l/<:/K^fcStM^:/v^^^ 

MS^^rr^ Uxy:/S4i5) o l-^-i^5><75tS 
il^'^^T1-5^X\ ±E:^7':y:/S4 1 2~S4 1 5^ 
^^^^-K^i^jIU (x^-;/ys4 16) . ^/<>^mT 

:y7^S4 0 I--M60 

[0 0 4 5] fl^^ rrXfi^;i— ixf^(^y;f:/H;ry 
v^^*^ hC0}Siij>t.7^yy (;^7^5/7^S4 1 4) 
-'yiS''fi>:xL^ YcyWmy^'ry'f {y^=ryf%A 1 5) 

^^5>(txiftpjL/c;6^ lil5(;)|j£0^x'#ai^6J;9i;:. 

50 -ii(7)Mft#^KI^!>ca^aj-ttlf. gfj6^]lcxxyys 



(8) 
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[0 0 4 6] msi-x. ^Mm<Dmm\^isn^. 
^•tp^'^v-^yy ms (a) ) ^xn. mf^om^^ 

ir^-rrfxiy^m (1^5 (b) , 5 (c) ) 1)5 

(US (b) ) o ii-^offliStf^. ttiiJ^t^^v^a:^:^ h*l 
^n^'ix. tSiSiit$a^slirt^5 0 4ioJ:0!|Sli:ty':^3.>^ 

[0 0 4 7] HIS (c) fi. 1 o(7)j§iiiffia(;oli^^^ 
ISTKL/;^ (y y^^^flNULL,i:1-6) ^m-^^ti 

hoil^fi. 2jiit''y h^yT^, 

<Dij<r>{zo\^-^Xitm^^^L^j:^\ 
[0 0 4 8] |g4C0Xx5/7'S 4 1 5t:l:fcl^T. y<> K 

^mmm%^(r>^'^mmm.mz%^xw^ir-f'y 

VkWm-h. yir-J^^yiryVir'y'y^^V\'t 
^T^c. iI!40Xx:x7'S4 1 0(c4Ql^r. :7;^--i.7;<. 
t^'^^bfi.^. tctcL. yi^~-J>^y—'^\h<Dyit>h^^ 
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[0 0 4 9] 1§!6(;±. 37^-^x7*^^1^11515 2 0 3 dl;i 
J:oTl^^$^6. :7;^-ixyX>5'^m2 0 5 d(7?;^ 

:7;j--ix@(D^l|-r->^/U6 0 1 (i. ^>^^-A^ 

x-y/W6 0 1 (Dfz^<OU'&mm\t. i^i6Il^M«c(w5i 

KT'-y/ue 0 2(?:>$fellT K!/;^?55^^ix 

6. >';t-i>^7X^^<VKx-y/l-6 0 2(1. Ig4(D;^ 
X:y>^S4 1 0^CjQl^r5^f^j^;^^^c. Ki^Oy^- 
7^->^/u6 0 1 p^<D^<iy vmz^^]:.fz.mmm^^f\^. 

%'yir'-J^y:^^<0%WrVi^^t. ^^^y V<D%^^ 

. MfE-^M t ^T^^< yV'%^^yir- J^^M'T- 
y/U6 0 lF^iC^|^UTt>mt\ ^fc. 1^^7^-y/W6 

0 1 (c^&^-r5ft^(o 9 • • /<y 

XtJ^;^ V}L<D-f') Yy^^<t£}£\zx^m7r^^n^o 
[0 0 5 0] mm. y^-A^^y ifs^2 0 3 d 

f)*K m^^tifzy7>r-J^f—^\Z'^\t-'r^y^'-J^y:^ 
^t}^y7t-J^y:^^^m%\z^Br<^^i)^hlbt^^m^h 

[gl4(0;^7^^7 7'S4 0 800i¥^^^Lfc^WlT-fc6o ^ 

-f. f^[li(D7.r ixT's 7 0 1 lwjol^x. 

^^^2 0 5 d^<Oyir—J^^my- — 'f;\^Q 0 1 75^^). 

^i(^:7;i--i,yx>s?tf^^^;^AtilU :7#-A:^-/^ 
U'-r ^fr^^xm^ $ Alt -ifcr 

-ST^J^if (Xxy 7 0 2--S 7 0 6) , 

2) . m\:.xhtL\td^(Dy^'-m^^);m\.. [icr- 

7^^/^3 7 0 3) , ^:^rrp]/'#|;^f6](7)fflj^»ii;^f^7)5i^ 

yS 7 0 4) , i3y-y^)y^<Dm'^\'ti3y'-'e-V 
{y^^y-fS 7 0 5), ^-'y^^/m^h^-^t-^^^ti 

±X<Om^i)*^~'SL\^fz.m^\Z\'X. y.y'yyS 7 0 7\ZX 

y :i—J:>^m^^y ^-M.y y^^^m^nt triEtiu 
1fi^y:t~-J^:t~-^<~u^{znftir^y,t—J^yy^^^*^ 

50 [0 0 5 1] T^y^y^Sl Oem^-f 
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tx^/^^t^^t4^l^xx^/7's 7 0 i--]^'?. 

n^^mx'h^tnm^ti^ (^r'y^s 7 0 9) . 
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